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Verdict on British technological progress 


. E found many firms which need fear no 

comparison with similar firms anywhere in the 
world; but we have also found firms which have 
shocked us by their ignorant complacency. Although 
all countries must expect to have some unprogressive 
firms, we do not think that this justifies the parochialism 
of large tracts of British industry.’ 

This is one of the observations made by the Science 
and Industry Committee, appointed to enquire into 
the state of technical progress in Britain, in a report 
just published.* However, the report is by no means 
as damning to British industry as might be supposed 
from this quotation; in fact, it sweeps away a number 
of unjust generalisations in vogue at present—such as 
that the United Kingdom is unduly behind the United 
States in the application of scientific discoveries to 
industry, or that there is too much basic research and 
not enough applied research, or that government red 
tape is causing a hold-up. 

It may be recalled that in 1952 the British Association 
for the Advancement of Science, impressed with the 
need to encourage technicai progress in Britain, 
appointed a committee to study the problems of 
speeding up in industry the application of the results 
of scientific research. It was joined later by the 
Royal Society of Arts and the Nuffield Foundation. 
A committee was formed which included some leading 
scientists from universities and industry as well as 
economists and others with industrial experience. 
With financial support under the United States 
Conditional Aid Programme, research units were set 
up, and Professors C. F. Carter and B. R. Williams, 
both economists with special knowledge of industry, 
took charge of the investigations. They spent some 
three years in making ‘ case studies ’ of a number of 
industries and firms. 

The committee investigated numerous allegations 
that British industry is missing commercially valuable 
ideas produced by universities, and rejected, for 
example, one which concerned Terylene, since enquiries 
showed that the significant early steps of development 
took place at much the same time in Britain as in the 
U.S. and that the appearance of American supplies on 
the market before the British was due in part to the 
greater size of the American pilot plant, but mainly to 
the much slower rate of plant construction in Britain 
owing to labour and material shortages and to the 
post-war system of government control. The remain- 
ing significant examples included transistors, new 
forms of valve, low-loss transformer steels, penicillin, 
ion-exchange resins, the synthetic production of 


*© Industry and Technical Progress,’ by C. F. Carter and B. R. 
Williams. London: Oxford University Press. Pp. 244, 25s. net. 
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vitamins B and C, and silicones, and in each case it 
was found that there were factors which explained the 
more rapid development elsewhere. 

In some fields, greater publicity might have led to 
more extensive application of the new knowledge— 
such a case being ion-exchange resins, and the report 
comments that there are very few articles in the British 
technical press describing ion-exchange processes of 
industrial importance. Here we must digress to point 
out that CHEMICAL & PROCESS ENGINEERING can be 
counted among the notable exceptions to this rule, 
since a glance through our past volumes will show 
that we have always given prominence to new ion- 
exchange developments, and for many years we have 
published an annual review of ion exchange as a unit 
operation of chemical engineering. But the report 
comments that trade journals (technical journals) are 
by far the most generally used source of technical 
information, especially in small firms. (Our records 
suggest that the larger firms are by no means less 
addicted to this valuable means of digesting the latest 
technical advances.) 

But to return to the wider implications of the report, 
the important point is made that technical progressive- 
ness is to some extent related to financial success and, 
in particular, that it may pay to be first in the field 
rather than to allow the pioneering to be done by 
others. If these findings are correct, the forces of 
natural selection, stimulating the growth of profitable 
firms, are allied to those of technical progress. But, 
on the other hand, the experts suggest that backward- 
ness is self-perpetuating, both in firms and industries ; 
the backward firm, even if it can be made to desire 
technical progress, is ill placed to command the 
resources (and in particular the human ability) 
necessary to begin that progress. It will take much 
ingenuity by industry and government to break up 
the crust of habit and to divert lively and able minds 
from the places where change is most likely to those 
where it is most needed. 

Whether progressive or backward, industrial firms 
will find much thought-provoking observation in this 
report, which, while not attempting to point the 
solution to the problem, does much to clear the ground. 


Chemical engineering and petroleum 


S president of the Institution of Chemical 

Engineers (at that time just concluding his term 
of office) and, at the same time, one who has had 
lifelong experience of the petroleum industry, Mr. 
John A. Oriel, C.B.E., M.C., was in a unique position 
to speak on petroleum and its relationship to chemical 
engineering in his presidential address this year, and 
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he laid a shrewd finger on one or two striking features 


of this relationship. There is a strong case for Mr. 
Oriel’s claim that the rapid development of the study 
of chemical engineering during the past 25 years has 
been due almost entirely to the development of the 
petroleum industry and it was, as he supposes, the 
cracking process that really brought chemical engineer- 
ing into its full flood in the petroleum industry. The 
large quantities of unsaturated gases obtained in 
producing gasoline have proved a remarkably fine 
source of raw materials for chemical syntheses and the 
result is that now more than half the organic chemicals 
in the world are made from petroleum gases, largely 
because of the ingenuity shown by the chemist and 
chemical engineer in producing processes and plant 
for polymerisation, condensation and syntheses of all 
kinds. 

Expensive petroleum plants such as are built today 
must be kept in continuous operation for as long as 
possible and gradually these conditions have brought 
about what Mr. Oriel called ‘ preventive maintenance.’ 
The shut-down of the plant must be scheduled, the 
work to be carried out carefully programmed before- 
hand and all worn parts replaced by new or recon- 
ditioned equipment immediately. Repairs to equip- 
ment must be carried out not during the shut-down 
but whilst the plant is in operation. 

It is not only in the actual refining processes of the 
oil industry that chemical engineering has been in 
evidence, for, as Mr. Oriel pointed out, the great 
pipelines installed by the petroleum industry have 
had a considerable effect on the available knowledge 
of the principles of fluid flow. Experience with long 
pipeline systems, running into thousands of miles and 
involving small- and large-diameter lines for gas and 
liquids, has greatly increased the understanding of 
this important branch of knowledge. 

A further point made by Mr. Oriel was that it was 
unquestionably true of the petroleum industry that 
large companies are large because of the fact that they 
have carried out a great deal of research. The industry, 
now being large, can afford to continue this research 
work on an ever-increasing scale. 


Oil refineries in miniature 


EADERS of the articles in this issue which deal 

with scale models might be interested to learn 
that the first example of a new technique in model- 
making recently went on display at the New York 
University College of Engineering. The new tech- 
nique has been developed by the M. W. Kellogg Co., 
New York—the parent company of the Kellogg 
International Corporation, London, and of Societe 
Kellogg, Paris, both of which companies are super- 
vising the construction of similar models in various 
other localities in Britain, on the Continent, and in 
Australia. 

The New York model is of Kellogg’s catalytic 
reforming process unit, the actual process unit now 
being under construction at the Pure Oil Co.’s refinery 
in Lemont, Illinois. The model, made exclusively of 
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new synthetic materials, is scaled at % in. to 1 ft. and 
includes everything from distillation towers to the 
rungs on ladders. Kellogg are integrating design 
engineering and model construction, and the result is 
a substantially improved design. 


Dr. N. E. Rambush 


ITH the death, on May 15, of Dr. N. E. Ram- 

bush, chaiiman and managing director of the 
Power-Gas Corporation Ltd., Stockton-on-Tees, in- 
dustry loses an eminent leader and a brilliant chemical 
engineer. 

Dr. Rambush was born in 1889 in Denmark, and 
took the degree of mechanical engineer in Copen- 
hagen. In 1908 he was awarded the silver medal of 
the craft. He came to Britain in 1911, joining Mr. 
A. H. Lymn, a chemical engineer, and it was not long 
before he was taken into partnership. In 1918, the 
Power-Gas Corporation acquired this business and 
Dr. Rambush became chief engineer at Stockton of 
the larger corporation. 

His work in London had enabled him to study 
chemistry and chemical engineering under Prof. 
Hinchley and he was invited to become a founder 
member of the Institution of Chemical Engineers. 
He prepared and presented numerous papers for 
various engineering institutions and scientific societies 
and for one of these, in 1931, he was awarded the 
Moulton Medal by the Institution of Chemical 
Engineers. 

As an inventor of gas-making machinery and an 
authority on gas production he was known the world 
over and his book ‘ Modern Gas Producers,’ published 
in 1923, has been the acknowledged textbook on the 
subject ever since. 

In 1948, an outstanding honour was bestowed upon 
him when the vice-chancellor of Durham University 
conferred upon him the degree of D.SC. (honoris causa). 

After joining the Power-Gas Corporation in 1918, 
promotion was inevitable and regular. In 1927 he 
became technical manager to Power-Gas and the 
associated Ashmore, Benson, Pease & Co.; in 1931, 
general manager; in 1933, he was made a director of 
Ashmores; in 1937, joint managing director of Power- 
Gas and Ashmores and in 1938 managing director; 
vice-chairman in 1947; and the final honour came in 
1951 with the chairmanship of the Power-Gas Cor- 
poration, which by then had become the parent 
company of the Power-Gas Group of companies. 

Dr. Rambush had a unique personality and won 
the esteem and respect of all with whom he came in 
contact. His extraordinary knowledge of detail 
concerning the wide range of companies under his 
control made his influence a vital factor. Those who 
worked with him, in any capacity whatsoever, regarded 
him as a true and trustworthy friend. In this way, 
he earned their intense loyalty and will be greatly 
missed, not only in Stockton, but in the many overseas 
branches of the business he did so much to develop. 
Dr. Rambush leaves a widow and three children. 
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Gas from brown coal in Australia 


N exciting and challenging field of activity 

presented itself to chemical engineers in Australia 
when the peculiar circumstances prevailing in the 
State of Victoria, which possesses large deposits of 
easily mined brown coal, led to the abandonment of 
carbonisation in favour of high-pressure gasification. 
The result was that a Lurgi high-pressure gasification 
plant was erected at Morwell, 93 miles from Melbourne, 
to which city the gas is transported by pipeline. 
Success with this plant opens up a completely different 
picture for the industry in Australia and, indeed, 
elsewhere, since pressure gasification seems to bring in 
new prospects for gas production in Europe, too, 
where normally it is dependent on seriously depleted 
supplies of caking coals. 

The Morwell project was launched by the Gas & 
Fuel Corporation, of Victoria, and consists of six 
Lurgi pressure generators, two brown-coal-fired boilers 
with an evaporative capacity of 55,000 Ib./hr. each, 
and two Linde Frankl oxygen units each capable of 
liquetying 500,000 cu.ft./hr. of air for oxygen separa- 
tion. In addition to gas, 1 million gal. of tar and 
300,000 gal. of benzole p.a. will be recovered during 
the first stage. These facts were given by Dr. R. S. 
Andrews, chairman of the Gas & Fuel Corporation, 
before the Institution of Gas Engineers in London 
recently and he included in his address an interesting 
account of the special arrangements that had to be 
made within this plant and the gas transmission 
system. Thus, prevention of internal corrosion of the 
long-distance pipeline by dehydration of the gas is 
essential and, in order that no deposition of moisture 
takes place, it is necessary to keep the dewpoint 
below 55°F. in the summer and below 40°F. in winter. 
For various reasons, it has been found that the only 
safe method of dehydrating under pressure is by 
means of absorption with either di- or tri-ethylene 
glycol. At a station on the fringe of the metropolitan 
area and the terminus of the high-pressure pipeline, 
the gas has to be rehumidified. 

Two major teething troubles with the plant con- 
cerned the removal of the ash and the mechanism for 
feeding briquettes to the generator. However, these 
snags have now been overcome. It is planned to 
bring production to 30 million cu.ft./day by 1965. 


Atomic power for gas-making ? 


pd to complicate the picture still further, the use 
of nuclear power in gas-making is foreseen by Sir 
Henry Jones, deputy chairman of the Gas Council. 
The gas industry, he points out, has grown up on 
a diet of carbonisation coal. This kind of coal is 
expensive and becoming scarce, so that the industry 
is developing new processes which can use oil or 
low-grade coal. Some of these processes involve 
gasification at pressures of about 20 or 30 atm. and 
possibly, as higher temperatures become available, the 
nuclear furnace will find an application to gas-making. 

Sir Henry was speaking at the dinner, in London, 
of the Junior Institution of Engineers. 
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Boron finds new applications 


N another page we report briefly on the first 

large open pit borate operation in the U.S. at 
Boron, California, where tincal ore has been reached. 
That boron chemicals are being considered for more 
and more industrial uses is partly due to research at 
Purdue University, Indiana, where it has been found 
that hydroborons can act as selective reducing agents, 
react with primary terminal olefins to make trialkyl 
organoboranes, and make alcohols from an olefin 
mixture. 

At Purdue it has been found that the mild reducing 
power of sodium borohydride can be increased with 
lithium bromide or aluminium chloride. It has also 
been discovered that the very powerful reducing 
potential of lithium aluminium hydride can be lowered 
by the addition of alkoxy groups. 

Since the reducing agents can be varied at will from 
mild to extremely active from basic to acidic, the 
reagent can be chosen for the required reduction. 
Thus a functional group like an ester can be reduced 
in the presence of a nitrile group, or the nitrile group in 
the presence of an ester. Similarly, a carboxylic acid 
group can be reduced in the presence of an ester, or 
the latter can be reduced preferentially. Many other 
selective reductions are possible, it is claimed. 

A new method of making trialkylboranes from 
simple olefins was also discovered at Purdue. Etbylene, 
l- and 2-pentene, diisobutylene, cyclohexene and 
styrene form their respective trialkylboranes in 90° 
yields. 

These organoboranes can be oxidised to alcohols 
and this may be a useful way of making oxo-type 
alcohols. But the catch here is the present cost of 
these reagents. As is pointed out in the May 6 issue 
of Chemical & Engineering News, which reported this 
research, however, cost may not always remain 
a barrier in view of the intensive research effort now 
being devoted to boron chemistry. 


Standards and saving 


IMPLIFICATION and standardisation are recog 

nised by the process industries as a way to cut down 
expenses and recently Mr. E. L. Delmar-Morgan, of 
the Shell Petroleum Co., has told how Shell began 
many years ago to economise in materials, to prevent 
materials becoming redundant and deal with stores 
and stockroom which would otherwise have been 
piled high. If this early effort had not been made, 
Shell’s buying departments would be double or 
quadruple their present size, he said. He went on to 
explain how they compiled a huge catalogue of every 
piece of equipment used by Shell in all parts of the 
world—such items were easily identifiable to a ship- 
ping clerk in Singapore as well as to buying clerks in 
London. Cataloguing is the heart of standardisation, 
declares Mr. Delmar-Morgan, who says that the basic 
principle must be: one item, one number, many 
end-users. 

These observations were made at a meeting of 
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engineers and others responsible for applying standards 
on the factory floor, organised by the Institution of 
Production Engineers and the British Standards 
Institution. International standardisation problems 
came in for a good deal of discussion and the impact 
of the proposed European free-trade area on these 
problems was pointed out. 


More chemicals in mining operations 


HEMISTRY and mining have long been con- 

nected and the association is a two-way one— 
minerals are important raw materials for the chemical 
industry, while since 1887, when the introduction of 
the cyanidation process for extracting gold saved the 
Rand mines and profoundly influenced the gold 
mining industry throughout the world, chemical 
processes have been used in the development of 
ore extraction techniques. 

Leaching, which includes cyanidation, and flotation 
are two methods which have developed from the 
application of chemicals. Leaching, in particular, is 
becoming more and more important in the recovery 
of the newer metals such as uranium, as well as some 
of the older ones such as nickel, according to a publi- 
cation of Canadian Industries Ltd. Miuriatic acid, for 
example, is used to extract tungsten and bismuth; 
sulphuric acid, caustic soda and chlorine to extract 
cobalt. Of particular interest to Canada is the leaching 
of copper-nickel ores with ammonia, and of uranium 
ores with sulphuric acid or alkalis. 

The fastest-growing part of the Canadian metal- 
lurgical economy is uranium mining and refining. 
Depending on the composition of the uranium ore, 
either acid or alkali leaching is used as the first step in 
processing. By far the largest number of mines have 
decided on the sulphuric acid approach, and this has 
resulted in new sulphuric acid plants springing up. 
To supply the increasing demand, Canadian Industries 
are building a second sulphuric acid plant at Copper 
Cliff, Ontario, for some of the mines in the Blind 
River area. 

This new plant, incidentally, uses as its raw 
material what would otherwise be waste sulphur- 
dioxide gas produced at International Nickel’s huge 
enterprise. 

As each uranium producer has its own problems, 
so modifications of the leaching process are necessary. 
Because of this, large quantities of other chemicals, 
such as nitric acid, lime, sodium chlorate and caustic 
soda are needed in some recovery systems. Prac- 
tically all the well-known chemicals, in fact, are being 
used by the mining industry, with the list expanding 
to include many of the lesser known ones. The 
complexity of the ores makes the choice of reagents 
a decision of vital importance for the economic 
recovery of metal values. The volume of chemicals 
now in use in the mining industry in Canada and 
elsewhere is impressive, but it seems safe to predict 
that even more impressive will be the growth over the 
next ten years, as the chemical industry meets the 
demands of an ever-growing mining industry. 
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Wax from sugar cane 


UGAR-CANE wax is a hard wax which produces 

excellent polishes of both the paste and liquid 
solvent type. It can also be used for carbon paper 
manufacture, as a rubber compounding extender, and 
for precision casting. Several attempts to produce it 
commercially have been made over the past 40 years 
in South Africa, Australia and the United States. 
Improved refining processes have been developed in 
the last 10 years and substantial quantities are now 
being produced in the U.S. 

The whole subject is reviewed in an informative 
article by Mr. R. G. Spickett which appeared in our 
associate journal, the Manufacturing Chemist, for 
April 1957. This points out that large quantities of 
sugar-cane wax are potentially available, but until 
recently little attempt has been made to tap this source 
of natural wax. In the U.S., where a product of 
uniform characteristics has been produced at a stable 
price, there appears to be an increasing demand for the 
product, as judged by the imports of crude wax from 
Cuba (for refining in the U.S.). 

It would seem desirable, as Mr. Spickett points out, 
for crude wax to be recovered at sugar-refining factories 
and for this material to be refined to suit the demands 
of the users in the consuming countries. Methods of 
modifying the wax to yield a variety of useful products 
have been demonstrated and, no doubt, further 
modifications could be made. 

Studies on the composition of sugar-cane wax have 
indicated the presence of long-chain, alkali-labile 
ketones as well as the usual waxy alcohols, esters and 
acids. The presence of ketonic compounds and 
a larger amount of free alcohols in sugar-cane cuticle 
wax distinguishes it from all other natural waxes. 


Chemical-resistant thermoplastic foam 


NEW self-expanding thermoplastic foam, under 

development in the U.S., is said to look promising 
for many applications including chemical-resistant 
structures. 

The new material, which expands without the use 
of external heat to form a lightweight, structural foam, 
is being developed by Dow Chemical Co. The system 
combines expandable polystyrene beads and an 
exothermic-type thermosetting resin and, when the 
two are mixed, and a curing agent and modifier added, 
the heat produced by the cure of the resin expands the 
beads to form the foam. As the beads expand they 
force most of the resin out to form a hard, chemical- 
resistant surface on the part. The remainder of the 
resin acts as a binder and reinforcement between the 
individual expanded beads. 

According to an article in the April issue of Materials 
& Methods, the new foaming method will work with 
several polymer systems. The two main requirements 
are that the thermosetting resin must not chemically 
attack the gas-containing thermoplastic granules, and 
that the heat of reaction produced during the cure 
must be sufficient to soften and expand the granules. 
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New Swiss Method for Evaporating 
Sulphite Waste Liquor 


How to utilise economically the waste liquor discharged from the sulphite process during the production 
of cellulose has long been a problem exercising the minds of chemical engineers in this particular field. A 
new method of concentration has recently been developed in Switzerland by Escher Wyss Ltd., Zurich, 
and this, it 1s claimed, solves the problem of the formation of gypsum scale on the heating surfaces. 


N the production of cellulose, a mill 

with a yearly output of 100,000 tons 
will discharge as much as 100,000 tons 
of lignin-sulphur compounds and 
sugars in the waste liquor, since only 
about 50°, of the wood is dissolved in 
the process. The remaining 50°, dis- 
solved in the waste liquor during 
digestion of the wood can be divided 
into 40 to 43%, lignin sulphur com- 
pounds and 7 to 10°, sugars. The 
quantity of chemicals also to be found 
in the digester liquor is equivalent to 
15 to 20°, of the amount of the wood 
treated. 

Plants for the production of alcohol 
and yeast from the hexose and pentose 
sugar percentages respectively are in- 
stalled in many sulphite pulp mills. 
After concentration the liquor, too, 
can be used, mainly for the production 
of steam. After removal of the water 
through evaporation to a point where 
the liquor has reached a strength of 
50 to 60°,,, the latter can be burned at 
an efficiency of 70 to 80°, and even 
more, without the addition of other 
fuels, though it must be fed to the 
boilers through specially designed bur- 
ners to get good combustion. In the 
past, such utilisation of this waste 
liquor has been fraught with so many 
economic problems that the liquor 
has usually been discharged into near- 
by rivers and lakes, resulting not only 
in the loss of potentially valuable 
materials but in widespread water 
pollution. 
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Combating gypsum scale 
formation 

One of the problems associated with 
the evaporation of the liquor has been 
that of the formation of gypsum scale 
on the heating surfaces. In addition, 
the need for using stainless-steel equip- 
ment, because the solution is acid, 
increases the initial outlay for such 
a plant. Since, too, the size of the 
plant is directly proportionate to its 
specific output, its cost becomes all 
the more serious, the larger and more 
complicated the equipment used. 

In building the equipment in use so 
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Escher Wyss-type evaporator for the concentration of sulphite 
waste liquor adapted for working with the gypsum slurry 
process. 
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far, the manufacturers have accepted 
the fact that scale is formed and have 
designed their plants so that it could 
be removed without any great dif- 
ficulty, sometimes even automatically. 
These highly developed plants never- 
theless possess the disadvantage that 
their heating surfaces are constantly 
scaled, so that output is, in fact, con- 
siderably reduced compared with the 
possible maximum. 


Features of new process 

The main features of the new Escher 
Wyss gypsum process for preventing 
scale, which is now also applicable to 
sulphite liquor evaporators, is that a 
gypsum crystal slurry of a certain kind 
and in correct quantity and fineness is 
added to the liquor. The quantity is 
regulated during evaporation by draw- 
ing off or adding slurry as required. 
Another feature is the partial recovery 
and regeneration of the crystals for 
further use in the liquor to be 
concentrated. 

Because innumerable fine gypsum 
crystals are available in the liquor, the 
gypsum molecules which are dis- 
charged from the liquor immediately 
find a mother crystal on which to grow. 
The total area of these mother crystals 
is so large that the surface of the 
evaporators, especially the heating 
surface, becomes negligible by com- 
parison. This artificially created 
effect, in the absence of which super- 
saturation resulting in deposits on the 
heating surface would occur, ensures 
that the process of crystallisation is 
kept away from the heating surface. 
Mechanical scraping by the crystals 
themselves is thought to remove any 
trace of scale which might become 
deposited, so that the tubes are kept 
metallically clear. 


Development work 

Initially, a pilot plant incorporating 
this process was used for experimental 
purposes in the Zellstoff-Fabrik Attis- 
holz under varying conditions over 
more than 10,000 hr. These experi- 
ments proved that the process worked 
extremely well and only in rare 
instances was scaling encountered and 
this was on account of faulty operation. 
Such deposits could, however, always 
be readily washed away. 

The experience gained with this 
pilot plant was then applied to an old, 
large, multi-effect plant in the Walsum 
works of the Aschaffenburger Zellstoff- 
werke A.G. Operation with the old 
system at these works had been charac- 
terised by the progressive reduction 
of output which made it necessary to 
shut down and clean the plant after 
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Flow sheet in principle of a simple evaporating plant for waste sulphite liquor 
adapted for the application of the Escher Wyss gypsum slurry process. 


every 124 hr. After the introduction 
of the Escher Wyss process, operation 
showed an increase of nearly 100%, 
in evaporation and up to the time of 
preparing the material for this article 
the plant had been running con- 
tinuously for more than 1,200 hr. 
without a shut-down. The better 
evaporation might be accounted for 
partly by some alterations which were 
made at the time the new gypsum 
process was introduced. 


New evaporator 


Parallel to these experiments with 
the gypsum process itself, a new 
evaporator was developed which is 
particularly suitable for the use of the 
process for concentrating sulphite 
liquor. This evaporator is kept as 
small as possible on account of the 
high cost of the material which must 
be used. It has been essential, there- 
fore, among other things, to provide 
heating chambers and surfaces with 
high rates of heat transfer and this has 
been accomplished by incorporating 
the well-proven tube-bundle heating 
chamber in a specially designed form. 
A gently inclined heating chamber 
with relatively short, small-diameter 
tubes and a pump for circulating the 
liquor are thus characteristics of these 
new evaporators. 

Such plants can be built as multi- 
effect or as thermo-compression plants. 
Their layout is claimed to be simple 


in that they have few fittings and 
switch-over devices. Four-, five- and 
six-body evaporators are possible with- 
out large capital outlay, this applying 
also to thermo-compression plants with 
low compression ratios. 

Because the application of the gyp- 
sum process reduces not only the 
initial expenditure but also the costs 
for steam energy and upkeep to an 
interesting level, it is felt that, in most 
cases, especially when the plant is well 
designed and a system is chosen that 
is best suited as regards economy of 
heat and electricity, it should now be 
possible to concentrate sulphite waste 
liquor economically for combustion 
purposes. 





B.C.P.M.A. elections 


The 37th annual general meeting of 
the British Chemical Plant Manufac- 
turers Association was held in London 
on May 1. Mr. G. N. Hodson, the 
retiring chairman, was re-elected for 
a further year. 

At its meeting after the annual 
general meeting, the Council elected 
Mr. N. C. Fraser (W. J. Fraser & Co. 
Ltd.), Mr. R. W. Rutherford (Power- 
Gas Corporation Ltd.) and Mr. P. W. 
Seligman (A.P.V.) as vice-chairmen; 
and Mr. Mark Wyndham (Bennett, 
Sons & Shears Ltd.) to be hon. 
treasurer. 
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Recent Developments in 


SIZE REDUCTION 


By R. V. Riley, pn.p., B.sc., F.1.M. 


Theoretical studies ; crushing developments ; mills and fine grinders; unusual grinding techniques 


HE highlight of the recent litera- 

ture in size reduction is the fine 
collection of papers presented at the 
half-day symposium! organised by the 
Institution of Chemical Engineers. It 
attracted a large audience to hear five 
very interesting papers by specialists 
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in their fields. Dr. H. E. Rose analysed 
the internal dynamics of the ball mill 
on the basis of probability theory. 
This completely theoretical treatise 
dealt masterfully with the occurrence 
of each of a number of processes 
taking place during grinding on the 
assumption that there are active ‘ zones 
of operations’ which surround the 
contact points between neighbouring 
balls. The processes of grinding are 
controlled by the probability of par- 
ticles entering this ‘ zone of operation ’” 
between two balls and by the prob- 
ability of the occurrence of a break-up 
after they have entered the zone. The 
author modestly agreed that his treat- 
ment included many assumptions 
which were open to criticism, but 
overriding these was the fine analytical 
reasoning which made a notable con- 
tribution to our theoretical knowledge 
of mill operation. 

Rose attempted to prove his theo- 
retical reasoning by making reference 
to experiments he had carried out 
in an ingenious experimental mill. 
Measurements were made of power 
input, heat production, ball wear and 
grinding done. The remarkably good 
agreement between the theoretically 
deduced curves and the results of 
experiment are illustrated in Fig. 1, 
which relates the change in specific 
surface of quartz sand with the filling 
ratio of the mill. The wear of the 
balls was shown to be a function of 
the equilibrium number of particles 


pressed into the surfaces and depended 
upon the relative hardnesses of ball 
and particle. In this connection, the 
view was expressed that some soft ball 
materials may wear less than hard 
ones, because of the protection offered 
by the hard particles in their working 
surfaces. Ball wear was considered 
to be at a maximum when approxi- 
mately one-tenth of the space between 
the balls was filled, whereas, for maxi- 
mum grinding rate, the space between 
balls is required to be quite full. 
The author claims that the marked 
deviation of the experimental result 
from the straight-line relationships 
suggested by Rittinger’s law is because 
of reduced probability of grinding of 
the finer particles within the ‘ zone of 
operation.’ 
10 
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The same author also applied his 
theoretical reasoning to the grinding 
of hard, fine powders in the vibratory 
mill. The results of his analysis 
suggest that a moderate frequency of 
vibration at an amplitude of twice the 
size of the largest particle gives the 
best results. The rate of grinding was 
shown to be independent of the size 
of the mill, but varied directly with 
diameter of ball and size of particles 
being ground. 

Prof. A. H. Andreasen applied his 
* principle of similarity ’ to roller mills, 
jaw crushers, hammer mills and cone 
crushers, and claimed that, provided 
the speed of rotation varied inversely 
as the size of the machine, all would 
maintain a specified efficiency indepen- 
dent of their size. However, with 


Besy Curve THaoucn Tre Execrmmentar Points 
Curve Ostaweo By Apoinc Tue Two THeonericac 
Curves. 

Cuave Or Speciric Survace Cowtrjaureo By 
Bact Weaa 
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Gaiwoiwc 
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Fig. |. Curves relating specific surface to filling ratio (H. E. Rose’). 
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edge runner mills and ball mills, a 
specified efficiency was maintained if 
the specific gravity of the material 
from which the rollers or balls were 
made varied inversely as the size of 
the mill. 

From experiments and by the appli- 
cation of his ‘ principle of similarity ’ 
the author arrived at an expression: 


F4 
E = C loge Fo 
where E = energy expended, C = a 
constant relative to the material being 
ground, and F, and Fo = fineness 
of material respectively after grinding 
and originally. The experimental work 
quoted was carried out on cubes of 
burnt earthenware, prisms of feldspar 
and glass cylinders in an apparatus 
designed to crush by either impact or 
pressure. 

Again, this author’s results failed to 
conform to Rittinger’s law but approxi- 
mated more correctly with those of 
von Reytt, who said that the fineness 
will increase more rapidly than the 
energy expended if, in roller mills, the 
initial material is fine rather than 
coarse. 

J. A. Holmes and S. W. F. Patching 
reported upon experiments they had 
carried out on the grinding of hard 
and soft materials together in a batch 
ball mill. The materials used were 
quartz and limestone and they were 
ground to a given screen size in a con- 
tinuous-discharge ball mill with cir- 
culating load of oversize particles. It 
was shown that the specific rates of 
reduction of the components were 
lower when the components were 
ground in a mixture than when they 
were ground separately and also that 
the ratio of specific rates of reduction 
and the size and distribution of each 
component in the various product 
fractions were independent of their 
proportion in the feedstock. 

J. A. Holmes also contributed a 
theoretical paper in which he dis- 
cussed the limitation of Kick’s law in 
closed-circuit ball milling. This work 
contains a very interesting review of 
grinding theory from Rittinger’s to 
Bond’s third theory. A comparison 
between these laws for limestone being 
ground in a ball mill is illustrated in 
Fig. 2. 

The papers were followed by a lively 
discussion in which contributors con- 
firmed much of the theoretical and 
practical work reported by the main 
speakers. 

An excellent theoretical treatment of 
coal grinding with a practical flavour 
is contained in the annual report of 
the British Coal Utilisation Research 
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Fig. 2. Comparison of theories—curves plotted for carboniferous limestone 
(J. A. Holmes’). 


Association.? A new design of mill, 
a cone mill, was built and used to test 
a theory developed mathematically. 
This mill appears to have engineering 
merit, since a pilot unit to produce 
} ton/hr. of pulverised fuel is now to 
be built. The concept of performance 
coefficient is introduced, which is the 
maximum quantity of fines which can 
be produced per effective kilowatt. 
This is dependent upon rank of coal, 
a soft coal having about twice the 
performance coefficient of a hard coal. 

The transfer of kinetic energy by 
impact to strain energy is a process 
that plays an important role in the 
comminution of brittle solids. The 
mechanism of this energy transfer was 
the subject of a paper by Charles and 
de Bruyn,* which was based upon 
measurements of strain induced in 
a simple Pyrex glass rod when struck 
longitudinally at one end. The impact 
time or the time that the hammer and 
the solid remain in contact was impor- 
tant; so was the resonance frequency 
of the solid. It was concluded that 
impact energy could be most effectively 
used in size reduction if the impact 
time was as short as possible. This 
necessitates the use of small impacting 
masses at high velocity which rebound 
and so do not cause a damping effect 
on the vibrations produced in the 


matter under impact. Such internal 
vibrations appear to be necessary to 
secure the rupture of the impacted 
solid. Furthermore, a frequently 
repeated light blow gave more internal 
disruption than one heavy damped 
impact. 

The edge runner or pan mill seldom 
comes in for theoretical treatment, but 
when it does‘ the article is worthy of 
notice. Dry pan mills are essentially 
secondary grinders and the smaller the 
size of the feed the greater the output 
of the mill and the lower its power 
consumption and maintenance costs. 
Generally speaking, the harder the 
material to be crushed, the smaller the 
angle of nip of the roll. Thus, if the 
diameter of the runner is 60 in. and 
the angle of nip 20°, then the largest 
piece that will pass under the runner 
without slippage will be about 1{ in. 
The runners must be heavy enough 
to crush the largest piece over which 
they pass and the speed must be kept 
low to maintain a large effective angle 
of nip and to avoid centrifuging effects. 
Useful information is given also on 
feed rates. 

Callcott® commented upon the dearth 
of scientific information of a practical 
character which could be directly 
applied to the tumbling mill. His 
article goes a long way towards 
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remedying this situation. After care- 
fully defining milling terms such as 
critical speed, mill speed, surface area, 
size analysis, degree of filling and 
charge, he described some of the main 
types of crushing and grinding mills 
and then proceeded to discuss some 
of the general theory of these mills. 
Joisel’s intermediate theory of ball 
flight in a ball mill, although an 
advance upon earlier theories, was still 
considered deficient when viewed in 
the light of practical experience and 
the author put forward his own ideas. 


Primary crushers 


For over 60 years manganese steel 
has been employed for the working 
faces of jaw, gyratory, hammer and 
roll crushers. Many long-lived and 
still serviceable crusher castings were 
illustrated in an article of interest to 
metal mining engineers,® all extolling 
the virtues of this tough alloy for 
arduous duties in primary rock crush- 
ing. Martensitic cast iron has also 
long had a part to play in the con- 
struction of crushers and, with a new 
toughening process for the core of 
castings,’ its value is enhanced. 

Gyratory crushers have received 
much attention.*~"! This type of giant 
primary crusher, formerly obtained 
almost entirely from America, is now 
in production in the United Kingdom. 
The second largest'* to be produced 
here, capable of dealing with 400 to 
500 tons/hr., weighed almost 80 tons 
and was powered by a 150-h.p. 
electric motor. 

Several improvements in the design 
of the jaw-actuating mechanism of jaw 
crushers are claimed in _ patent 
specifications.!*—16 

A coal-crushing roller mill with 
air-scavenged sloping grinding surface 
and deflectors to return coarse material 
to the bowl for regrinding has been 
patented.'7 In a French article,'* 
numerous flow sheets and operating 
data are given for the crushing and 
grinding of iron ore. 


Secondary crushers 

An interesting hammer crusher has 
been described!*® capable of accepting 
friable materials up to 10 in. maximum 
dimension. It was lined with renew- 
able manganese-steel liners fastened 
to the fabricated steel body with con- 
cealed bolts. There was also a remov- 
able rotor mounted in self-aligning 
roller bearings and with manganese 
steel hammers. The crusher was 
operated either on free discharge or 
screened. The well-known Rema dis- 
integrator?’ is made in a variety of 
sizes giving outputs ranging from 210 


to 5,000 Ib./hr. for tough materials 
and outputs with soft materials of 
900 to 24,500 lb./hr. Air scavenging 
ensures rapid and efficient crushing 
operation and the classifiers ensure 
the most effective separation of fine 
powders. Charvat”! made a practical 
survey of coal crushing in a hammer- 
type mill. The effect of various tech- 
nological variables on the efficiency of 
the disintegrator and the fineness of the 
product was studied and, from the data 
presented, desirable improvements in 
the control of the mill were indicated. 

Feed control is always important 
with hammer mills and one patented 
design™ overcomes difficulties in this 
direction by fitting a small rotating 
spider beneath the feed hopper which 
throws the feedstock into the rotating 
hammers at a controlled rate, thus 
avoiding choking of the mill. Another 
design** has upper breaker blocks 
capable of movement so as to direct 
the entering feed stock to the proper 
point whether the rotor is running 
forward or in reverse. It is a valuable 
asset to be able to reverse the rotation 
of the hammer mill in order to obtain 


Fig. 3. The ‘Pulmac’ mill can deal with 
a wide range of materials and can be 
adjusted to give any required fineness 
from a coarse granulation to an impal- 
pable powder. Makers: Follsain- 


Wycliffe Foundries Ltd. 
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a longer life of the hammers. Hammer 
life can be prolonged also with the 
help of tungsten carbide strips fixed 
to the leading edges of the striker 
heads.*4 To adjust for wear, the rotor 
disc arms supporting the hammers in 
one new design of mill are made 
adjustable with the aid of special 
wedge tongues.”> Feed devices com- 
prising conveyors automatically re- 
sponsive to mill discharge rates,** a 
centrally disposed feeding mechanism?’ 
and an air and stock baffle arrange- 
ment”* are also claimed. The dis- 
charge mechanisms have also received 
the attention of inventors.?*~*! 

Hammer mills for special purposes 
include a low-head-room crusher fitted 
with water-spray dust suppressor** 
and a batch-type mill for producing 
plate-like particle shape in metal 
powders.** For paper-making, a new 
fibre disintegrator gave ease of access 
to the grinders,** and there was a 
modified form of horizontal disc mill 
with a vertical feed and discharge.*® 

An air-swept ring ball mill designed 
to classify the product and return the 
coarse fractions for recycling® is also 
interesting. 


Tertiary (pin, disc and peg, roll, 
centrifugal) mills 

After years of industrial exploitation, 
it is not surprising that certain tech- 
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niques become accepted as the best 
ways of preparing essential products. 
Coal, for example, tends to be broken 
in a roll crusher as the first stage and 
crushed in a cone crusher*’ for the 
secondary stage. This combination is 
said to produce a minimum of ultra- 
fine particles and is suitable for pre- 
paring coal for a travelling grate 
stoker.** In Germany and Austria, 
impact mills are very widely used in 
the plaster industry. Low capital cost, 
high output, low power consumption 
and minimum wear are some of the 
advantages, but this type of mill is 
not so versatile and tends to give too 
large a spread of grain sizes when used 
for fine grinding. Because of this, 
such mills are seldom used for gypsum 
preparation in Britain or in France and 
Switzerland. In the brick trade there 
appears to be continued interest in 
cone crushers*® for the preparation of 
clay minerals. 

The Kek pulveriser,*® a disc and 
pin mill, has been improved by a new 
air-separation device in which air 
carries the pulverised material to the 
top of the machine case, from which 
the heavier particles are returned to 
the feed hopper and the acceptable 
airborne fines pass on to the outlet. 
The exhaust air may be vented to 
atmosphere via a bag filter or alter- 
natively a closed circuit may be used. 
This latter system adapted to use an 
inert gas is particularly useful when 
the material under treatment is ex- 
plosive or inflammable. In another 
type of disc mill*!: * the control of the 
pulp is by movable grinders and a 
variable feed pressure. 

Two types of mills suitable for dis- 
persing paint or printing inks**: “ are 
respectively the centrifugal mill and 
the jet mill. The latter claims a semi- 
circular classifying chamber.” In 
another centrifugal mill** the output 
opening formed the outer boundary 
of a ring-shaped slot in the mill end 
wall, the inner boundary comprising 
the edge of a disc on the axial-flow 
rotor shaft. 

Unipulver Ltd.*’ claimed a simpli- 
fication in the method of manufacture 
of the blade-retaining bars and replace- 
able elements in the stator of their 
mill. E. R. Brake** has described 
a mill which is provided with hinged 
side plates to give easy access to the 
crushing surfaces, and J. D. Brown*’ 
claims a self-filling hopper which feeds, 
via an inclined tube, a mincing 
machine. 


Rod mills, ball mills and 
fine grinding 
Rod mills, although widely used for 
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Fig. 4. In the photograph of the Scott- 
Rietz disintegrator model R.D.18, the 
doors are shown open to reveal the 
crushing hammers. The screen which 
normally fits round the crushing rotor 
has been removed. The motor is not 
mounted but this machine usually takes 
a 75 h.p. motor. George Scott & Sons 
(London) Ltd. supply this unit. 


multifarious duties, seldom receive 
much attention in the technical press. 
A new design of feed has been de- 
scribed,®® in which the grist is intro- 
duced into the centre of the mill via 
a horizontal feedscrew which passes 
right through the grizzly retaining 
plate at one end. Contamination of 
pulp by iron is avoided if Cermet 
composite rods are used.*! These 
comprise ceramic tubes filled with 


Internal Mill Volume 
Apparent Pebble or Ball 
Volume 55% 
True Pebble or Ball Volume 33% 
Apparent Charge Volume 25%, 
True Charge Volume 
True Water Volume 16°, (ie. 40% of 
charge weight 
for frit S.G. 
2.5 gives 
Total True Occupied Volume 65° ry? g 1.75 
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[Inst. Vitreous Enamellers. 
Fig. 5. Diagram showing contents of 
ball mill (S. H. Ryder®*). 





lead. The lead core gives the grinding 
rod a high specific gravity whilst 
retaining the strength and wear-resist- 
ing qualities of ceramic grinding media. 
When worn out, the lead filling is 
readily removed by cracking off the 
casing or it may be melted out. The 
recovered lead is then available for 
filling more empty refractory shells. 
The rod mill in the preparation of 
fine iron ore is claimed to be eliminated 
by a dual-purpose aerofall mill®® 
which covers the stages of secondary 
and tertiary grinding and also screen- 
ing in a single unit. A 3,000-ton/day, 
17-ft.-long mill produced iron ore 
from a primary crusher to -10 mesh 
size. 

Ryder*® contributed a very interest- 
ing and readable article on ball mill 
practice with particular reference to 
the wet-milling of enamels in Ameri- 
can plants. His diagrammatic repre- 
sentation of the contents of the mill 
shown in Fig. 5 is useful in making 
comparisons between various prac- 
tices. Current practice in the U.S. 
favours a trend towards small balls of 
higher density. Mill measurements 
showed that the ball charge has 
normally 40°,, voids which are more 
or less completely filled by the added 
water and frit charge. The slip specific 
gravity was 1.75 to 1.80. The mill 
was run at between 90 and 100°F. at 
a speed 65°., of the critical speed, i.e. 


54.18 


VR 
where R = radius in feet. 

The author then described two 
modern U.S. plants and dealt in some 
detail with test procedure for fineness 
of grinding, slip viscosity etc. Finally 
he made out a good case for high- 
density alumina grinding balls which 
allowed an increase in frit charge, 
slower mill speed and less ball wear. 

In the production of earthenware, 
Romanov™ considered that the sand 
should be ground for 5 to 6 hr. before 
the pitchers; if this was done, the 
total grinding time could be reduced 
from 16 to 18 hr. to 9 to 10 hr. 
Langharne® described a series of 
practical tests which he carried out to 
evaluate British high-density grinding 
media for the crushing of enamel frits. 
In the production of cover-coat enamel, 
the milling time and ball wear were 
substantially reduced and there was 
no corresponding increase in mill 
lining wear. 

The production of iron grinding 
balls has been described.**: °’ 

Planetary ball mills were the subject 
of research by a French research 
association,°* which found a distinctly 


r.p.m. = 0.65 
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greater efficiency when certain ratios 
between dimensions and rotational 
speeds were carefully specified. Limb*® 
described an improved frame and 
rotational device for a set of planetary 
ball mills and improvements in vibra- 
tory mills have been claimed.*°: 

Bargero™ has designed a cement 
mill in which the grist flows from the 
coarse grinding chamber into the finer 
grinding chamber and then back 
through certain compartments of the 
latter in the reverse direction. The 
automatic feeding of ball mills has 
again received attention. Weston® 
proposed an electrical system to bring 
about changes in feed rate as dictated 
by the variations in quality of crush- 
ings and mill rate about a predeter- 
mined standard of performance. 

For the fine grinding and homo- 
genising of paint, the roller mill is 
pre-eminent. The mechanism for 
roll adjustment is of necessity very 





Fig.7. This jaw crusher—the H. R. 

Marsden all-steel, double-toggle pri- 

mary crusher—receives lump material 

at about 4 in. cube and reduces it to 

3 in. size or less. It is made for capaci- 
ties between 2 to 30 tons hr. 





Fig. 8. 


Maintenance of the ‘Rotosnap’ 
impact breaker and granulator is par- 


ticularly easy. A hand wheel and 
powerful screw is provided and in 20 
sec. even the largest size machine may 
be opened up for daily inspection and 
adjustment with very little effort. 
There are five standard breakers 
giving from 5 to 60 tons hr. Makers are 
H. R. Marsden Ltd. 














Fig. 6. Six Pennsylvania Dixie mills supplied by the General Electric Co. Ltd. to 
the Appleby-Frodingham Steel Co. Ltd. 


important and often complicated and 
is a constant spur to invention.™ 
Hydraulic control of roll adjustment 
has been further improved,®: ® as also 
have various mechanical devices.*’: °° 


Fine-grinding applications 

A new type of fine crusher has an 
axial reciprocating motion to secure 
a regular transport of the charge 
through the crushing members.*? The 
Petit pulveriser*® employs a new prin- 
ciple, that of fracture by tension 
rather than breakdown of the particles 
in compression or shear. The mill 
has a smooth aluminium disc 6 in. in 
diameter rotated at speeds up to 
42,000 r.p.m. There is a clearance 
between disc and stator of 0.020 in. 
The feedstock at 40 mesh suspended 
in a stream of air or other gas is 
broken down to particle sizes of 1 to 
10 microns at rates of up to 1 lb./hr., 
if necessary at subzero temperatures. 

The Casella” grain mill is a labora- 
tory-sized apparatus specially designed 
to crush cereals efficiently and rapidly 
for test purposes. Another useful 
laboratory mill will probably develop 
from the vibratory crusher” idea in 
which several crushing drums are con- 
nected together resiliently in a frame- 
work of springs which give a natural 
oscillation in response to an external 
impulse. A similar vibratory prin- 
ciple is employed to secure the collision 
of airborne particles thrown together 
in eccentric elliptical paths by a heart- 
shaped grinding vessel.** 

The Polytron™ is a new, powerful 
ultrasonic generator which has been 
adapted for the purpose of producing 
colloids. Frequencies up to 240,000 c/s 
may be obtained and standard equip- 
ment is available up to a power rating 
of 14 kw. This model is claimed to 
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be suitable for vessels of 55 gal. The 
mounting may be in the top or bottom 
of the tank, autoclave or other vessel. 
Rieth” has described an improvement 
in the feeding mechanism of a more 
conventional multiple-stage colloid 
mill. 

The fluid energy mill has been 
described by Kingston; it finds its 
major application where the product 
must have a particle size of 5 microns 
or less. The grinding results from the 
attrition between particles of the 
material being ground. Details are 
given of the Micronizer mill, in which 
the grinding energy is supplied by air 
compressed to 100 p.s.i. or steam at 
100 to 200 p.s.i. 

What might be called a special 
application of jet mill principles is a 
new method of crushing coal’’ using 
a stream of boiling water flashed into 
steam in a heating zone, thus giving 
a sufficiently turbulent condition to 
shatter the particles by collision. 
P. H. Spitz and D. S. Borey’® claim 
to have operated a steam jet similarly 
for the crushing of lump coke. 

Jordan and Burbine’® claim an 
unusual method of aiding the fine 
grinding of calcium minerals by the 
addition of 0.05°,, of a mixture of 
oxalic acid or ammonium oxalate to 
the charge. The otherwise trouble- 
some signia phase which leads to 
brittleness in high-chromium steels 
can be put to good use in facilitating 
the production of chromium alloy 
steel powders. These powders are 
required as components of the slag- 
forming coating of welding rods. The 
maximum brittleness occurs at 800°C. 
and, therefore, high-chromium alloys 
are crushed at this temperature.*® 

Waste macerators appear to be 

(Concluded on page 240) 
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Nomogram: 


Viscosities of Concentrated 
Carbonated Aluminate Solutions 


By D. S. Davis 
(Professor of Engineering, University of Alabama) 


Percentage 
Solids 


HE accompanying chart is a com- 

panion to that which appeared in 
the April issue (page 156) and which 
dealt with the viscosities of dilute 
carbonated aluminate solutions. 

When solutions contain from 20 to 
30°, solids, the temperature viscosity 
data of Hall and Green' can be 
expressed by means of the equation: 

oe, 1,000 5 
site =" t + 100 
where a and 6 depend upon the con- 
centration of the solids and also some- 
what upon the weight ratio of sodium 
oxide to carbon dioxide. 

The accompanying line co-ordinate 
chart, constructed by means of well- 
known methods,” enables rapid and 





accurate solution of the equation. The 
use of the nomograph is illustrated as 
follows. 

At 35°C., what is the viscosity of 
a carbonated aluminate solution that 
contains 28°, solids when the weight 
ratio of sodium oxide to carbon dioxide 
is 6? As shown by the broken line, 
connect 35 on the r-scale with the 
intersection of the 28°, solids line 
and the line for Na,O/CO, = 6. Read 
the desired viscosity on the »-scale as 
7 centipoises. 
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J. M. Hall and S. J. Green, Ind. Eng. 
Chem., 1945, 37, 977. 

2D. S. Davis, ‘ Nomography and Empirical 
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How to Read Engineering Drawings 


4. Perspective and Scale Models 


By D. V. Pridham, a.m.1.mech.E. 
(Chemical Engineering Department, Costain-Fohn Brown Ltd.) 





The author concludes his short series of articles aimed at bringing about a fuller under- 
standing between chemical engineer and draughtsman. This month he discusses the various 
types of pictorial and three-dimensional representation, mentioning also the subject of 


abbreviations, and ends with some general comments. 








N previous articles of this series the typical orthographic 

drawing which normally leaves the drawing office has 
been discussed. Before leaving this subject to talk about 
certain types of perspective drawing it will be advisable to 
consider the question of scale. 

The purpose of an orthographic drawing is to enable 
each necessary view to be presented in such a way that the 
plane of the drawing is normal to the viewer. Having 
chosen a suitable scale (and nominated it) it is then possible 
for the reader actually to measure the true length of any 
part by selecting the view which presents the full face to 
him. This practice is usually discouraged by including 
a warning note on the drawing that dimensions are not to 
be scaled. 

There are a number of good reasons for this. Firstly, 
the original paper or tracing cloth on which the drawing is 
produced will change shape after a short while. Usually 
paper will shrink, while cloth will stretch in one direction 
and shrink in the other. In addition to this the majority of 
prints are produced by using sensitised paper, which is 
subjected to a certain amount of heat during exposure and 
damped during development. 

The chances, therefore, of getting a print true to the 
originally drawn shape are slender. Variations are not 
very large, but the scale of the drawing (which is usually 
less than full size) exaggerates such changes. The nature 
of the processing produces variables and so it is not possible 
to make a correction to the scale either. There are a number 
of true-to-scale processes to enable drawings to be scaled, 
but these are rather expensive. 

A further reason for not scaling a print is that, subsequent 
to the drawing being finished, a change in design may have 
occurred requiring one or two small dimensional changes 
on the drawing. Should these not materially affect the 
general shape and layout, it is unlikely that the drawing 
would be re-drawn. It is good practice to signify such 
a change and this is often indicated by following the 
altered dimension by the letters N.T.S. (not to scale) 
or in some cases merely underlining the dimension. Not 
all drawing offices adopt this practice and as an error of 
omission is perhaps the easiest to make, the warning about 
not scaling the drawing is usually included as part of the 
drawing format. From the foregoing, however, it can be 
seen that an orthographic drawing can be scaled provided 
the information obtained is recognised as being only 
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approximate. It is quite common practice to do this and 
most engineers adopt it without hesitation for layout 
discussions, plant sizing, transport, access etc. 


Pictorial views 


Pictorial views have one considerable advantage over the 
orthographic drawing. They present a view more easily 
digestible to the untrained eye. In addition they make it 
possible to see a number of different planes simultaneously 
and to fix the relative positions and inclinations of them 
easily. This is due to parallels converging on perspective 
points and lengths foreshortening to produce the effect of 
depth. The artist has drawn his lines in such a way that 
he has reproduced in one plane the mechanics of the eye 
over several receding planes. By this means he has 
produced depth. By this means also he has destroyed any 
chance of being able to measure any part of the drawing. 

It is interesting, however, that, although a true perspec- 
tive drawing makes it easy for the untrained eye to grasp 
the significance of a shape, that same untrained eye is 
unable to tell the truth very accurately. Singularly few 
people are able to tell if a drawing or painting is in correct 
perspective and would-be artists spend much of their 
training in developing this accuracy of perception. This 
inability of the average person to recognise true perspective 
has proved useful to the engineer. It has made it possible 
for him to produce a pictorial drawing which conveys the 
impression of depth and shape to its reader and at the 
same time enables a scale to be used in its production. 


Isometric treatment 


The most common form of pictorial representation is the 
isometric drawing. An isometric drawing uses three axes 
of construction. It preserves a true vertical as one axis 
and uses the other two inclined at 30° to the horizontal 
(i.e. each axis making an angle of 60° with the vertical). 
By this means the ‘ edge’ of a view is presented to the 
reader and he is able to see three planes of the subject 
simultaneously. All lines parallel to the axes of construction 
are referred to as isometric lines. As the name suggests, 
all measurements along such lines are of equal or single 
scale. With this device, therefore, it is possible to measure 
the width, breadth and depth of an article provided the 
item is orientated such that these significant dimensions 
lie on the isometric centre lines. 
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Scaling of isometric drawings 

In the production of an isometric drawing two methods 
of scaling can be adopted. In one case the relative fore- 
shortening effect of the 30° isometric lines is taken into 
account. The true scale development of the isometric 
lines would result in a projection of 45° from the horizontal. 
If this is taken into account it will be apparent that the 
resulting foreshortening of the isometric line would be in 
the ratio of 4/2/1/3, or 0.817 of the true length. A simple 
scale can be made as shown in Fig. | to apply this correction 
if required. The scale so produced should then be used 
on all the isometric lines (including vertical dimensions). 
If this method is adopted, measurements taken in either 
the horizontal direction or at 45° will be true scale. 

Such a method introduces an additional complication 
which is often undesirable. It also requires the production 
of a special scale for measuring the drawing. Because of this 
it is more usual to find that the draughtsman has produced 
an isometric drawing using true-scale dimensions along his 
isometric lines. Both drawings will appear identical except 
that in the case of the isometric scale drawing the whole 
layout will be smaller than the true-scale isometric by this 
factor of 0.8. The difference in scales is seldom noted on 
a drawing. This does not matter, however, as any reader 
proposing to use a scale on a drawing is always advised to 
measure a dimensioned line to confirm the scale. 

Fig. 2 shows a set of four conical-type hoppers drawn in 
isometric projection and it can readily be seen that only 
a trained eye would observe the lack of true perspective. 


Oblique projection 

Another method of pictorial representation is that known 
as oblique projection. This technique employs the use of 
two axes at right-angles, producing a plane normal to the 
viewer, revealing the side and top by giving the third axis 
at some angle (usually 30° or 45°) to produce the appearance 
of tipping the item. The third axis angle is varied to give 
more or less of any chosen face at the expense of the other. 
A refinement on this method, known as cabinet projection, 
appears much the same except that all measurements along 
the third axis are deliberately foreshortened to three- 
quarters, two-thirds or one-half of their true length and 
the angle of axis restricted to either 30° or 45°. 

For comparison, Fig. 3 shows a letter H produced in 
true perspective, isometric, oblique (choosing 45°) and 
cabinet (choosing 30°) projections. 

In general, oblique and cabinet projections are used 
purely for pictorial assistance and are usually to be found 
on orthographic drawings as an aid to reading them. This 
is often true of isometric projection, although it is becoming 
more popular as a means of producing flowsheets and 
plant layout drawings. One drawback to isometric projec- 
tion is the considerable amount of drawing involved 
producing the elliptical form each circle takes on the 
inclined faces. There is, however, a draughting machine 
now available called the ‘ perspector’’ which converts true 
circles to their appropriate ellipses. This may in part be 
responsible for the increased popularity of isometric 
projection. 


Abbreviations 

In the search for speed many abbreviations have appeared 
on drawings. These are so numerous and vary so much 
with different classes of work that only a few of the most 
popular can be mentioned. Screw threads take a lot of 
time to draw and these are usually shown as two lines 
bounding what would be the peaks and valleys of the 
threads. In the case of an item of some length it is usual 
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to ‘ break’ a piece out of the middle and then move the 
ends in. This reduces the size of the drawing, and the 
work. The item is drawn quite clearly showing a break in 
it and it would, of course, be quite useless to try and 
scale a ‘ broken’ detail. Where many drilled holes appear 
on a drawing it is quite common to find only one or two 
holes shown in a row. The rest of the row consists of 
a number of centre lines, forming small crosses. Articles 
that are symmetrical about a centre line are sometimes 
shown as only half a profile. The reader is expected to 
understand that the other profile would be the mirror 
image. It is also common practice for inlets and outlets 
to be shown in the same plane on a sectioned drawing 
so that one view will give all the information regarding the 
type of connection. The disposition of such inlets and 
outlets will usually be given on the plan. 


Limitations of drawings 


It has to be remembered that draughting has its limita- 
tions. At the best a drawing can convey the draughtsman’s 
conception of the finished product and no more. If the 
drawing contains less than this the draughtsman can be 
blamed. It is perhaps because of this limitation that many 
engineers and draughtsmen on viewing the results of their 
labours can be heard to say, ‘ I’m quite pleased with the 
result, but if I were to start all over again there would be 
quite a few changes.’ The one thing that gets lost in all 
drawing is the sense of perspective. Constantly engineers 
and draughtsmen are struggling to preserve this important 
feature and yet because of scale effects and single-plane 
drawing certain features are always obscured. Often these 
are noticed during construction and put right. How 
much better if they are not left to be discovered at this 
eleventh hour. There will never be a device which can 
eliminate imperfections, for fallibility is the inheritance of 
everyone. One of the most difficult types of drawings to 
visualise in the finished state is the plant layout and pipe- 
work layout. Often in congested areas it is difficult to 
trace a pipe and even more difficult to ensure that adequate 
room is left for supports, lagging, access and control valves. 


Scale models 


In this connection there is much to be said for the 
production of a mode]. If chosen to a suitable scale it can 
provide the material for really clever and clean plant and 
pipework. Designers can readily check clearances and 
access. The production of complicated pipework and 
manifolds becomes so much easier when the pipe runs 
can be actually placed in position. Pipework and plant 
items can be moved about and tried in different positions 
without the expenditure of expensive draughting time and 
without causing the loss of enthusiasm that so often 
follows the scrapping of a whole layout drawing. In the 
initial stages of the model, plant items can be represented 
by suitably sized blocks of wood. Pipework can be easily 
run using cored solder to represent the pipe. Access 
gangways, supporting structures and the like are quickly 
fashioned from balsa wood. 

When once the general layout is agreed upon, the 
draughtsmen can work from the model, producing their 
drawings easily and quickly. Any ideas they may have to 
contribute can be readily explained, using the model to 
demonstrate them, this method being so much quicker and 
cheaper than resorting to even a rough drawing to explain 
an idea. 

It is also worth while having a model maker producing 
a more finished model from working drawings as they are 
finished. This provides a really first-class check on the 
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Fig. 1. Scale for correcting foreshortening of isometric line 
as described in the article. 





Fig. 2. Isometric projection of four conical hoppers. 
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Fig. 3. Comparison of four types of pictorial representation. 
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general accuracy of plant co-ordination. A model will be 
expensive to produce and on its face value not worth the 
money. If, however, it has been used, first to promote 
ideas and then to prove them, any expenditure has been 
more than justified. One point worth stressing, however, 
is that the model maker should be a man with a natural 
aptitude for this kind of work. It is seldom worth while 
to try and economise by delegating the job to a person 
lacking experience of this type of work. The result is 
usually that the model production trails behind the drawing 
office and in so doing loses all its true value. Although 
model making is being recognised as a valuable contribution 
to design by the more progressive concerns, it is surprising 
that in the chemical industry there are still so many firms 
who look upon a model purely as a means of advertisement 
and destined either for the board room or the occasional 
public exhibition. 


Conclusion 

The rules for reading a drawing are straightforward and 
were described in the first article, devoted to projection. 
It would be true to say that once these have been grasped 
the reader can understand a drawing. What usually causes 
difficulty is the appreciation of detail which does not appear 
to conform strictly to those rules. It has been the author’s 
endeavour to explain the attitude which is adopted by the 
draughtsman in the preparation of a drawing. The good 
draughtsman has always aimed at producing a drawing 
quickly and in so doing has confined himself to giving just 
enough information for its interpretation. If this is borne 
in mind the reader will find it easier to understand why 
information is confined to certain views and not repeated 
on others. He will develop the habit of looking for his 
information on the view which most easily lends itself to 
illustrating the point in question. It will be more apparent 
to him that a sectioned view will be so drawn because the 
draughtsman wished to convey important information 
about some internal part and not just to make the drawing 
look pretty. At the same time it will be appreciated that 
the section has a ‘ depth’ and that this ‘ depth’ was also 
carefully chosen and therefore there is a reason for it. 

In an occupation as old and yet as progressive as 
draughting it is not surprising that so many techniques are 
born or that any publication of them is out of date by the 
time it is widely read. Fortunately, however, drawings are 
produced with the prime object of being easily read. For 
this reason the basic rules of projection will always hold 
good and the changes of technique will be slow. Frequent 
reference to drawings is the only way to remain on familiar 
terms with them. This series of articles has been produced 
in an endeavour to take the reader into the drawing office 
long enough for him to appreciate why the draughtsman 
adopts certain practices. Perhaps the series has not given 
a recipe for reading drawings, but the author hopes it has 
at least introduced the reader to the cook. 





The foregoing article refers to the use- 
fulness of scale drawings in saving design 
costs. The article on the next page 


discusses this further, with examples. 











237 
a) 





Three - Dimensional 
Scale Models 


Help Designers 





By Leo Walter, a.m.1.mMech.E. 


The previous article mentions the usefulness of scale models to 


chemical engineers and designers; this article gives some actual 


examples of the successful use of this technique. 


ODELS made to scale are 

regarded by many engineers as 
a hobby—sometimes fascinating and 
sometimes looked at with dismay, 
because of the time involved to pro- 
duce something of minor interest to 
the average man in industry. Few 
people realise the important work 
which models can perform if worked 
out to scale in suitable materials. 

In the competitive world of con- 
sumer goods, design and style is often 
the difference between a best-seller 
and a flop. Where mass-production 
methods are involved it seems wise 
before spending large sums of money 
on tooling, dies and moulds to see 
how the public reacts to the outer 
appearance of the new item. This 
holds good for a new washing machine, 
television set, motor-car and innumer- 
able other goods. Specialised firms 
can produce prototype models which 
cannot be distinguished in outer 
appearance from the real thing. Re- 
action of a number of potential buyers 
can thus be tested before going into 
production. 


Designing without drawings 

In engineering, the correct design 
and arrangement of machine parts, 
plant equipment and auxiliaries such 
as piping can be done on a scale model 
with active assistance by the future 
buyer without the need of drawings. 
Fig. 1 shows, for example, the begin- 
nings of a petrochemical plant which 
will manufacture ammonia. The 
model, consisting of movable sections, 
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is far from being complete in the 
photograph. Each engineering draw- 
ing is sent to the model table on com- 
pletion, and arrangements of plant 
equipment can then take place. Every- 
thing in this model is built to scale, 
right down to the diameter of the 
various size pipes. The ‘three- 
dimensional blueprint’ proved in- 
valuable during the whole design stage 
of the new plant. The result was 
a considerable reduction in general 
design time and an even greater saving 
in detail drawing work. Models of 
this kind also have uses long after the 
actual plant has come into operation. 








In another instance a new fertiliser 
plant was being planned and, as more 
and more sets of blueprints arrived 
at a meeting of executives, it became 
difficult to visualise equipment and 
locations. It was decided to order a 
scale model of the building and also 
scale models of important machinery. 
The resulting three-dimensional mode! 
was portable and clearly indicated all 
pieces of equipment and storage areas. 
In addition to the building the model 
depicted the complete exterior of the 





(Courtesy: M. W. Kellogg Co. 

Fig. |. (above): Beginning of a three- 

dimensional scale model of a petro- 

chemical plant for the manufacture 
of ammonia. 


(Courtesy: Moxey Conveyor & Transporter Co. Lid 

Fig. 2. (below): Scale model of ore pro- 

cessing plant of Consett Iron Co. Ltd. 

with animated mechanical handling 
equipment. 
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plant, including roads, railway lines and 
yards. Shown are nine separate bucket 
elevators and other mechanical hand- 
ling equipment. The main floor of 
the fertiliser plant is an open area, 
with all equipment located on upper 
floors in mill towers. Double units for 
every operation are shown, planned 
for unloading, batch weighing, con- 
tinuous ammoniation, granulation and 
bagging. During the following execu- 
tive meetings it became obvious that 
the plant model was of considerable 
help in relating all raw material 
receipts, machinery, storage and ship- 
ment of the finished products. The 
model is now used as a training aid 
for new plant operators. 
Three-dimensional models are an 
efficient means to speed up the time 
of building. In one instance a large 
chemical plant had to be built in a 
very short time and it was necessary 





(Courtesy: Revo Enamel Co. Ltd. 
Fig 3. Model of a modern enamelling 
plant. 


not only to place orders for the new 
equipment, but also to decide quickly 
on the general layout of buildings and 
plant equipment and establish the 
design of piping. It was decided to 
produce preliminary drawings with 
all speed, and then to build a scale 
model on simple lines. It consisted 
of the outline of the buildings and of 
approximate replicas of major equip- 
ment. Approximate small models of 
heat-exchanger batteries, pumps and 
fractionating columns were made and 
placed into position. Piping studies 
were carried out with the help 
of flexible small-bore plastic-piping 
material, or of plastic rods, sprayed 
according to the colour code. This 
first and basic model was invaluable 
for further planning, using blueprints. 
Later, a more elaborate model was 
built, showing much more detail of 
plant equipment, and plant designers 
and model-makers worked together. 
Draughtsmen had to show good judg- 
ment in location of pipelines, other- 











(Courtesy: Visual Planning Equipment Co. Inc. 


Fig. 4. Section of | million sq. ft. model of G.E.C.’s small-motor and vacuum- 
cleaner plant. 


wise the model soon showed inter- 
ferences. Field work was thus facili- 
tated, and time and labour saved. 

Fig. 3 shows a model of a modern 
enamelling plant planned by the Revo 
Enamel Co. Ltd. Each piece of plant 
equipment for the enamelling process 
is visible, and overhead conveyors for 
continuous transport are shown. It is 
obvious that a client ordering a new 
plant obtains a very good picture as 
to the final plant layout. 

Fig. 4 illustrates the three-dimen- 
sional layout of a plastics department 
of the American General Electric Co.’s 
New York small-motor and vacuum 


cleaner plant. These gadgets use a great 
number of plastic parts and during 
planning of the plastics department the 
model allowed visualisation of import- 
ant factors of space and flow of material. 

Generally speaking the use of three- 
dimensional scale models for planning 
the layout of chemical factories is now 
a well-established technique for the 
large plant, but is still neglected for 
medium-sized and small chemical 
works. The purpose of this brief 
survey is to suggest to executives that, 
as good layout is essential to low-cost 
production, the money spent on scale 
models is well spent. 





i.Chem.E. Annual Dinner 


The annual dinner of the Institution 
of Chemical Engineers was held at 
the Mayfair Hotel, London, on 
April 30, when the retiring president, 
Mr. John A. Oriel, C.B.£., M.C., and 
Mrs. Oriel received 300 members and 
guests. 

The principal guest was Lord 
Chandos, who spoke on the chemical 
industry’s contribution to the general 
pattern of life. Every month new 
techniques, new processes and new 
ideas were born and the cumula- 
tive effect represented an enormous 
addition to man’s control over the 
material world. He concluded by 
saying that the teaching of science 
must be made more attractive to draw 
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more and more of our young and 
imaginative people into the scientific 
world. Dr. R. P. Linstead, C.B.E., F.R.S., 
rector, Imperial College of Science and 
Technology, replied to the toast of 
‘our guests,’ proposed by Mr. Oriel. 

Towards the end of the proceedings 
the president presented the Osborne 
Reynolds Medal for 1956 to Dr. J. M. 
Pirie for his services to the Institution, 
especially as honorary editor, and the 
Osborne Reynolds Medal for 1957 to 
Mr. P. K. Standring, who was 
chairman of the Charter Committee. 

Mr. Oriel then placed the presi- 
dent’s chain of office on the newly 
elected president, Sir Hugh Beaver, 
K.B.E., M.I.C.E., M.1.CHEM.E. 
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South African Phosphate Plant 


T the new phosphate production 

plant of African Metals Corpora- 
tion Ltd., at Kookfontein, the raw 
materials flow is in two units, both of 
which are in the treatment plant 
section. The first flow is to the electric 
resistance furnace and the second to 
the reaction tower. 

The raw materials carried to the 
furnace to begin the treatment include 
raw phosphate rock, coke and quartz, 
in quantities to provide an adequate 
mixture, arriving on 24-in. conveyor 
belts and four 24-in. Merrick Feedo- 
weights to the hoppers above the 
furnace. This furnace produces the 
gases which carry yellow phosphorus 
and carbon monoxide. 

The gases enter the bottom of a 
brick-lined reaction tower of 12 ft. 
diameter hearth and 25 ft. 3 in. in 
height, packed with lump phosphate 
ore, reacting with the ore to form 
calcium metaphosphate. This drains 
to the bottom of the tower and flows 
to the floor of the combustion cham- 
ber, whence it is tapped and chilled. 

After passing from the top of the 
reaction tower the gases are reduced 
in a dry cooler to 400°C. Entering the 


bottom of the wet scrubber, 6 ft. 9 in. 
diameter < 21 ft. 6 in. height, the 
gases are scrubbed, neutralised and 
cooled to 80°C. From the scrubber 
the gases are drawn off by two Nash 
Hytor exhausters, a K6 and a K7 
working in parallel, and then blown 
to atmosphere. 

These exhausters provide the suction 
to move the gases through the process 
units made by Nash Engineering, 
U.S. They are driven by a 65-b.h.p. 
and a 100-b.h.p. electric motor re- 
spectively, and are made of a special 
bronze with stainless steel shafts, 
designed to resist the corrosive action 
of the waste gases. The dicalcium 
phosphate yielded contains between 
38 and 40°, phosphorus pentoxide. 
It passes from the electric furnace 
plant to the phosphate products 
building for milling, and is hydrated 
to mono-calcium phosphate and con- 
verted to dicalcium phosphate. This 
steel building, 200 ft. long and 100 ft. 
wide, is also used to store the bagged 
products. The plant is designed to 
produce 5,400 tons of P,O,; annually, 
to be contained in various salts. 

The Kookfontein undertaking is 


estimated to cost £220,000 to com- 
plete, the main difference between it 
and the T.V.A. plant of similar type 
in the United States being the fact 
that the phosphor compound, calcium 
metaphosphate, is made in a single 
continuous process from the raw 
rock, while the American yellow phos- 
phorus is precipitated electrically from 
the furnace gases. This yellow phos- 
phorus is then stored under water in 
closed steel tanks, and the hot CO 
gases evolved in the furnace are avail- 
able for heating uses. 

The production of calcium meta- 
phosphate is a separate process, in- 
volving the burning of liquid phos- 
phorus in a chamber into which finely 
ground phosphate rock is injected. 
Although the T.V.A. process necessi- 
tates the installation of an electric 
precipitator, demanding larger capital 
outlay, it is obviousiy more versatile 
and makes phosphorus available for 
defence and other uses. As the demand 
increases at the Kookfontein plant, it 
will be possible to increase the fur- 
nace capacity so that more dicalcium 
phosphate and other phosphatic pro- 
ducts can be delivered. 





Size Reduction 
(Concluded from page 233) 


growing in popularity for the disposal 
of waste paper and kitchen refuse.*'~** 
These usually operate on a batch 
principle and may be operated auto- 
matically, triggered off by the load of 
waste on a trapdoor mechanism. 
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This illustrated report on recent developments is associated with 
a reader service that is operated free of charge by our Enquiry 
Bureau. Each item appearing in these pages has a reference num- 
ber appended to it; to obtain more information, fill in the top 
postcard attached, giving the appropriate reference number(s), 
and post the card (no stamp required in the United Kingdom). 


Hard-metal faces for mechanical seals 


Mechanical seals consist of two 
basic components ; the fixed seat which 
is stationary in the casing or box 
stuffing, and the rotating seal face 
which revolves with the shaft. By 
lapping to a very fine degree of flat- 
ness, the faces of these two com- 
ponents, which are maintained in con- 
tact by a spring on the rotating 
assembly, leakproof sealing can be 
attained. Refinements are added in 
the form of flexible bellows to enable 
the rotating part to ‘float’ on the 
shaft in order to compensate for some 
degree of misalignment, and by mount- 
ing the seal in such a way that the 
frictional heat generated is either dis- 
sipated by the fluid itself or by in- 
dependent circulation of a cooling 
agent. 

Basically, sealing is effected by the 
contact of the two lapped faces, 
generally formed of metal in the 
stationary seat and carbon in the float- 
ing seat. It is obvious that carbon is 
an almost ideal material for most pur- 
poses, but that it will quickly be 
destroyed by abrasive substances; if 
the lapped surface of the carbon is 
harmed, proper contact cannot be 
maintained and the sealing is rapidly 
ruined. 

An established range of Standard 
seals is now available with hard-metal 
opposing faces of the insert type. 
These are designed to handle abrasive 
services, such as calcium sulphate 
slurry, suspension of powdered pumice, 
rouge, sandy water etc., with which 
carbon faces would have a very short 
life. They are also suitable for mildly 
corrosive conditions such as sea water, 


inorganic salt solutions and all types 
of boiler feed waters; all organic sol- 
vents, esters, ketones, etc.; and weak 
alkalis (e.g. sodium carbonate); but 
not suitable for concentrated acids. 
These hard-metal faces are supplied 
only in matched pairs and should be 
run as such. They are at present 
available for Type 1 and Type 2 Stan- 
dard seals and are interchangeable 
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with the usual metal/carbon ‘face 
combinations. 

Seals fitted with hard-metal faces 
must be provided with sufficient 
coolant, as they can generate up to 
50°, more heat than the Standard 
Type 1 or 2 seals. In all applications 
where dry running is experienced a 
double-seal arrangement must be em- 
ployed, the inboard seal only having 
hard faces, coolant being provided by 
the fluid handled by the pump and 
by a static oil feed between the seals. 

CPE 608 


Heating tapes 


In production processes and in the 
laboratory the provision of efficient 
heating of set-ups having complicated 
shapes has been greatly simplified in 
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Heating tapes applied to the rocking 
container of a hydrogenator. 





recent years by the availability of 
electro-thermal flexible and elastic 
heating tapes. These tapes, which are 
supplied in a fair range of sizes, have 
satisfactorily solved a large number of 
problems. The long-felt need for a 
heating tape which can be cut at will 
led to the development of Heat-by-the- 
Yard. This enables the user simply 
to apply heat to practically any pipe, 
vessel, valve etc., just by cutting a 
suitable length of tape from the 
dispenser and fixing the insulated 
terminations. 

A nomogram is supplied to indicate 
the approximate voltage required to 
obtain a certain temperature and, 
providing the maximum temperature 
of 450°C. on the heating tape itself is 
not exceeded, it can be used and re- 
used many times on different set-ups. 

The system consists of a continuous 
network of resistance wires enclosed 
in a knitted elastic sleeve of glass-fibre 
yarn. It is made in }-in. and 1-in. 
overall widths. Lengths of 25 or 50 ft. 
are supplied in a carton complete with 
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six or twelve connectors. The elec- 
trical resistance of Heat-by-the- Yard 
has been arranged so that a normal 
working length of 12 ft. would require 
a voltage of 120 v., while a 23-ft. 
length would require 230 v. to obtain 
maximum temperature, i.e. the normal 
working voltage will be approximately 
10 v./ft. length. If 10 v./ft. length is 
exceeded for any reason, then close 
temperature control is required. In 
no case should 15 v./ft. length be 
exceeded, nor should voltages in excess 
of 10 v./ft. be used when the tape is 
covered with any form of heat insu- 
lation. Nickel wire is used in the con- 
struction of the resistance network and 
this will attain its nominal rating at 
200 to 250°C. CPE 609 


Air barrier mask 


An air barrier mask, thought to be 
the first of its kind, has been designed 
for use in industry to give protection 
under extreme conditions of paint 
spraying, metal spraying, stove enamel- 
ling etc. where an ordinary face shield 
or goggles would become quickly 
fouled. 

The mask protects the respiratory 
organs, eyes, ears and tender skin 
against heavy concentration of vapour, 
fumes, dust and dirt. 

In operation, clean air under pres- 
sure continually enters the hood and 
exhausts through the vision opening, 
thus setting up a barrier of air. This 
constant outward flow of air ensures 
absolutely clear vision. The hoods, 
which are expendable and inexpensive, 
will at first be in translucent polythene, 
but will later also be supplied in paper 
and cloth if justified by demand. 

A compact regulating valve will 
enable the operator to control air 
pressure and also allow the mask to 
be supplied from a spray-gun air- 
supply hose if required. CPE 610 


High vacuum pumps 
with air injection scavenging 


Air-injection scavenging is now 
fitted to a range of high-vacuum pumps 
which are so arranged that the scaveng- 
ing air enters the cylinder after the 
rotor blade has isolated the suction 
port. The air is then able to support 
a considerable amount of the water 
vapour without condensation occur- 
ring, particularly when the mixture is 
raised in temperature as a result of 
the pump’s discharge action. As an 
example, a discharge temperature of 
195°F. would mean that each cubic 
foot of injected air carries 0.0265 lb. of 
water with it. 

It is usual to limit the amount of 
injected air to a maximum of 10°, of 
the nominal swept volume of the 
pump. A 100-cu.ft./min. pump can 
therefore handle 0.0265 Ib./min. of 
water. The required discharge tem- 
perature is attained on the larger 
pumps by restricting the flow of cool- 
ing water, but some models may need 
heating and the provision of slight 
back pressure. 





Fractional-h.p. induction motor. 


An answer to metal-working problems 


Problems in reaming, tapping and 
drilling many modern alloys, including 
stainless and new tougher alloy steels, 
nickel and light alloys, titanium and 
a number of non-metallic materials, 
are claimed to be overcome by the 
use of a new lubricant, described as 
a 100%, additive cutting compound. 
This is specially designed for con- 
ditions where extreme pressures bear 
on the tool, and frictional heat, galling, 
scuffing, wear and seizure are also 
experienced. 
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According to the manufacturers, its 
balanced content of additives reduces 
friction with the lower range of cutting 
speeds and prevents welding at the 
higher. Much reduced cutting tem- 
peratures and the elimination of dan- 
gerous stresses from undue heating 
are two of the most important factors 
for improving tool life provided. 

It is further claimed that chemical 
activity is not developed, and thus 
there is no corrosion of tools and work. 

CPE 611 


When working against full air injec- 
tion at maximum temperature, the 
pumps will still maintain a high 
degree of vacuum from 0.1 mm. to 
0.3 mm. depending on the particular 
model. 

An important point is the fact that, 
with reduced amounts of injection 
and more normal temperatures, high 
degrees of vacuum are achieved down 
to the normal ultimates of the pump: 
involved. CPE 61: 


Induction motors 


New fractional-horsepower induc- 
tion motors, of ?-h.p. and 1-h.p 
capacity, in single-phase capacitor and 
three-phase versions, have been de- 
veloped. The motors are smaller, 
lighter and of more modern appear- 
ance than their predecessors, though 
of equivalent rating and performance. 
Continuously rated and fully comply- 
ing with B.S. 170: 1939, they are drip- 
proof, foot-mounted and available with 
sleeve or ball bearings, or flange- 
mounted with ball bearings. 

Similar frames of the totally enclosed 
type are also being produced, while 
the manufacturer’s range of direct- 
current fractional-horsepower motors 
have been redesigned to conform to 
B.S. 2048: 1953, and are thus inter- 
changeable with alternating-current 
motors made to this specification. 

CPE 613 


‘Autosonics’” 


With the introduction of a new, 
automatic, ultrasonic, inspection tech- 
nique, it is claimed, the limitations of 


"manual inspection are generally over- 


come and many new advantages are 
offered. 

Autosonics is of necessity a com- 
bination of electronics and mechanics. 
The technique, in its simplest form, 
is to scan the material under inspection 
with a suitable probe which transmits 
sound into the material as a sequence 
of energy pulses, which in turn are 
reflected from the opposite face and 
received by the probe. This sequence 
of events is displayed as a trace on 
a cathode-ray tube and/or recorded 
electrically on paper. 

Autosonics embodies a series of 
sensitive and stable electronic circuits 
which maintain constant vigilance, 
operating automatic alarms when de- 
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fects are found. This automatic tech- 
nique enables high-speed ultrasonic 
inspection to be maintained and there- 
fore provides the means for inspecting 
large-volume production. It is claimed 
that Autosonics ensures reliable main- 
tenance of predetermined material 
inspection standards and may now be 
integrated as a part of a production 
line. CPE 614 


Antibiotic 
comminuting mill 


The latest addition to a range of 
comminuting mills now available is 
for the sterile processing of antibiotics, 
pharmaceuticals, chemical suspensions 
and many other products. Particle 
sizes from 3 to 10 microns are obtain- 
able and output is in excess of 100 
lb./hr. A typical example is that of 
procaine penicillin, which has an 
average size of approximately 10 
microns 
throughput of 150 Ib./hr. 

The grinding chamber is equipped 
with swinging impact blades, one face 
being flat for pulverising and the other 
a cutting edge for granulation, mixing 
and blending of both wet and dry 
materials. The grinding chamber and 
feed throat are completely water 
jacketed to control the operating tem- 
peratures of heat-sensitive materials. 

The machine is normally operated 
at high speed. but lower speeds down 
to 800 r.p.m. are available. The mill 
1s equipped with a variable-speed, 
motor-driven screw feeder, and an 
ammeter fitted to the main driving 
motor controls the rate of processing 
and production. The machine is com- 
pletely dustless and operates in a closed 
circuit, thus avoiding airborne con- 
tamination and making air separation 
unnecessary. 

The mill has all parts made of 
stainless steel which are in direct con- 
tact with the materials being processed. 
The machine has been designed so 
that it can easily be taken apart and 
readily cleaned and sterilised. 

CPE 615 


Batch weigher 


A batch weigher for drum filling was 
recently exhibited fitted with auto- 
matic tare weighing so that the correct 
nett weight is delivered. This is 
claimed to be more accurate than nett 
weighers which feed into a hopper 
and then discharge into the container; 
this type without tare weighing can be 
provided for batch weights up to 10 
tons or more. CPE 616 


after pulverising with a. 





Antibiotic comminuting mill. 


Lubrication system 


To lubricate a new, high-speed, 
crepe-wadding machine which is 120 
ft. long and has a potential running 
speed of 3,000 ft./min., two Bowser 
automatic oil-circulating systems have 
been installed. One serves the ‘ wet’ 
section of the machine and the other 
the M.G. drier. 

Both systems are similar in layout 
and design, each comprising an oil 
reservoir tank of approximately 700 
gal. capacity and a pumping station 
capable of an output of 7} gal./min. 

The reservoir tank is of the com- 
bination precipitation and filtration 
type. The precipitation section is 
fully weired and baffled to promote 
a high rate of contaminant precipita- 
tion. Gravity-type elements are fitted 
in. the filtration section and these 
elements are so designed that in- 
dividual units may be removed for 
cleaning without in any way interrupt- 
ing the operation of the lubrication 
system. The tank is fitted with steam 
heating coils and the temperature of 
the oil is controlled by means of 
thermostatically operated steam valves. 

The circulating pump draws from 
the filtered oil compartment of the 
reservoir tank, through a floating suc- 
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tion. Adjustable deep suction pipes 
are also fitted to each compartment of 
the tank and these are valved into the 
pump suction for use when drawing 
off the contents of the tank for 
cleaning purposes. 

Two identical, electrically driven 
pumps of the close-coupled, double 
helical gear type are installed, one 
pump to act as the service pump and 
the other as the standby. The pumps 
are controlled by means of three pres- 
sure switches. mounted on an air- 
loaded control vessel which is con- 
nected to the oil delivery pipe. One 
switch is connected to each pump and 
the settings are such that, in the event 
of a drop in pressure in the system, 
the standby pump is brought into 
operation. A change-over switch is 
provided to reverse the duties of the 
pumps from time to time so that wear 
is evenly distributed over both pumps. 
The third pressure switch is arranged 
to operate an audible alarm signal and 
to shut down the main driving motor 
of the machine should a dangerously 
low pressure condition be reached. 

The two systems differ in the respect 
that an oil cooler is included in the 
oil supply line to the drier bearing. 
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The cooler is controlled by automatic 
thermostat valves to maintain, at a 
constant level, the desired oil supply 


temperature to the bearings. 
CPE 617 


Phenolic 
laminating resin 


A low-pressure phenolic resin is 
now being produced from which 
laminates having unusually good mech- 
anical properties can be made. In 
general, glass laminates produced from 
the new resin can be used at relatively 
high temperatures (200 to 250°C.) 
without serious loss of strength or 
alternatively will retain approximately 
full mechanical strength for longer 
periods at lower temperatures. The 
maximum temperature at which glass 
laminates based on the new resin can 
be used is 300°C., for short periods 
only. CPE 618 


Fireproof doors 


Evolved to meet requirements for 
a high-performance door of neat 
appearance, Durasteel fire-resisting 
doors are manufactured from com- 
posite flat sheet which consists of two 
light-gauge metal sheets keyed to a 
compressed asbestos composition core. 
The doors are made in {-in.-thick 
laminated sheet bound round all 
edges in 10-gauge channel section. 
The standard fittings comprise a three- 
way shoot bolt on the single-leaf 
model, and a three-way shoot bolt on 
one leaf and top and bottom tower 
bolts on the other with the twin-leaf 
model. 

Sliding doors are also available. 
These are manufactured in #-in. 
single-thickness 3DF2 panels and are 
fitted with Hatfield hangers and a 
recessed pull handle. They can also be 
supplied with a self-closing mechanism. 

CPE 619 


Masonry treatment 


A highly alkaline solution of sodium 
methyl siliconate is available which, 
when applied to masonry, lines the 
surface pores with a thin, water- 
repellent film which does not change 
the appearance or breathing charac- 
teristics of the masonry. It is recom- 
mended as a treatment for brickwork 
and concrete where the use of organic 
solvent solutions of silicone resins is 
not acceptable. It is particularly 
effective on Clipsham and Portland 
limestones. CPE 620 
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New use for flexible hose 


A seamless, stainless-steel, convo- 
luted hose, specifically designed for 
use inside nuclear reactor furnaces, 
has been supplied to the U.K. Atomic 
Energy Authority. 

This flexible hose has been specially 
built to carry mechanical and electrical 
cables as well as cooling gas to a grab/ 
miniature television camera unit. 
unit has recently been developed for 
carrying out routine internal inspec- 
tion of nuclear reactors. The camera, 
and the attached 75 ft. length of hose, 
will form part of a grab unit which 
will be lowered into the fuel channels 
of the graphite core to view and 
remove possible obstructions. 


Covered with stainless-steel braid, 
the 1}-in.-diameter hose has been 
constructed in four separate lengths, 
and each joint is arranged to allow the 
hose to be set at any required angular 
position. 

As the flexible hose supporting the 
grab/camera unit is lowered into the 
reactor, each joint can be released to 
allow the unit to rotate as required 
for inspection of the fuel channels, or 
removal of obstructions. Each of the 
three hose joints is capable of this 
movement, thus allowing 360° opera- 
tion of the grab/camera unit at any 
required depth within the reactor. 

CPE 621 


A real shaker 


Originally designed for oilfields use, 
the Rumba shale shaker has also been 
successfully employed in handling 
clay and cement slurries. In fact, 
according to the makers, its construc- 
tion is such that it can successfully 
handle practically any form of slurry 
from which it is intended to extract 
the solids, say 50 mesh or over. 

On petroleum drilling rigs, the pur- 
pose of the machine is to extract the 
drill cuttings and the coarse material 
from the drilling mud, which is then 
recirculated to the bore hole. 

The latest type is fitted with a de- 
sander pan and sample catcher, which 
is positioned below the stainless-steel 
screen cloth. 


The object of the de-sander pan is 
to trap droplets of water which travel 
on the underside of the screen cloth 
carrying fine particles of sand and 
flour. If the sand is allowed to mix 
with the drilling mud it naturally 
proves detrimental to the life of the 
drilling tools. The de-sander pan 
successfully prevents the sand from 
being recirculated with the drilling 
mud and this helps to provide a 
cleaner bore hole. The sample catcher 
is removable and enables the geologist 
to obtain samples at intervals as 
desired. 

The shale shaker is of robust con- 
struction and is particularly designed 
to operate continuously even under 








BELLOWS EXPANSION JOINT 


A typical ‘ double-type ’ stainless-steel 
bellows expansion joint suitable for high- 
pressure pipelines. These bellows are 
made from highly finished cold-rolled 
sheet of uniform thickness and are 
specially butt-welded. 

They can be used for exhaust con- 


nections, expansion or offset joints—in 
fact, wherever a corrosion- or tempera- 
ture-resistant flexible connection is 
required. Sizes are from 3 in. to 84 in. 
internal diameter, although dimensions 
larger than this can be made. 

CPE 622 
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the most difficult field conditions. 
The vibrator assembly is specially pro- 
tected and generates a uniform move- 
ment over the screen cloth, which pre- 
vents metal fatigue. The underslung 
screen cloth is specially cushioned so 
that replacement is only necessary 
when natural wear occurs. 

CPE 623 


Relief valves 


Relief valves, designed specifically 
for handling liquids, are being intro- 
duced and are claimed to have a 
number of interesting features. 

One such feature of the valve is the 
introduction of a skirt to the clack, 
which makes the valve more positive 
and stable in operation. As soon as 
the valve begins to open, the skirt 
presents a greater area to take the 


Relief valve for handling liquids. 


pressure, so providing an increasing 
force to overcome the increasing resis- 
tance of the spring as the valve lifts. 
There is, therefore, a smaller differen- 
tial between the opening pressure, the 
pressure at which the valve will con- 
tinuously discharge full capacity and 
the reseating pressure. 

Among other unusual features of 
the valve are an arrangement to render 
more difficult any unauthorised inter- 











BITUMINOUS COATINGS WITH COLOURED FINISHES 


The corrosion-resistant, waterproofing and protective properties of certain 
bitumens are well recognised, but bituminous coatings have usually been 
produced in a black finish. As a result of considerable research, however, 
a range of coloured finishes in these coatings has now been produced. 

The high percentage of specially processed bitumens which research has 
found it possible to incorporate in these colours, the makers claim, is an 
assurance of those same anti-corrosive and protective properties associated 
with the black coatings. These Ritolastic pigmented bituminous coatings 
are designed so as to preserve and waterproof metal, wood, asbestos, 
asphalt, roofing felt, canvas etc. They give maximum protection to struc- 
tures and installations against corrosion and degeneration at the same time 
as colour harmony—an advantage where the black or aluminium coatings do 
not harmonise with surroundings or particular colour schemes. CPE 624 








ference with the setting, and the ease 
with which the spring and valve disc 
can be dismantled for inspection or 
replacement without interfering with 
the main pipework. The freedom of 
movement of the valve disc can be 
speedily checked by removing a single 
screwed cap and turning the valve 
spindle with (say) a screwdriver. 
Another useful feature is that the 
valves can be dismantled and the clack 
and seat inspected without interfering 
with the setting. 


The valve spring is made of cad- 
mium-plated carbon steel and is out- 
side the main body of the valve, so 
that it is not in direct contact with the 
escaping liquid. An ‘O’ ring effec- 
tively prevents the escaping liquid 
leaking into the spring chamber. 

The sizes and stock settings of the 
valves are as follows: 1-in. size has 
a setting of 65 p.s.i.; 1} in., setting 
65 p.s.i.; 2 in., settings of 35, 65, 
110 and 150 p.s.i.; and 3 in., settings 
of 65, 110 and 150 p.s.i. CPE 625 


Corrosion-resistant roofing material 


A strong and lightweight corrugated 
roofing and side-cladding material 
with high corrosion-resistant proper- 
ties is Corroplast, a phenolformalde- 
hyde laminate manufactured from 
mechanically strong kraft paper and 
impregnated with synthetic resin. 
Produced under high pressure and 
regulated temperature, the material is 
strong, tough, resilient and light. It 
can be supplied in sheets measuring 
from 4 ft. to 8 ft. 6 in. in length, in 
6-in. increments, and 4 ft. in width. 

Acid fumes in industrial atmo- 
spheres have no effect on the material, 
while direct contact with acid and 
caustic alkali solutions cause only 
slight stains. For all practical pur- 
poses, therefore, the sheeting used as 
a factory roofing and side cladding is 
unaffected by industrial acids. 

Its resistance to fire has been deter- 
mined by test as specified in B.S. 
476: 1953 and is graded Class 2 
(surface having low flame spread). 

The ultimate tensile strength of the 
material, determined in an equivalent 
flat sheet, is 6 to 7 tons/sq.in. 

The material can be worked by 
ordinary woodworking tools. It is 
fixed by means of the conventional 
purlin hook, and crank bolts and 
ancillaries such as fixed and adjustable 
ridges, gable trims, corner pieces, 
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finials and corrugation fillers can also 
be supplied. 

An 8 ft. 6 in. x 4 ft. Corroplast 
sheet weighs only 274 Ib., an important 
economic consideration in construc- 
tion costs. Another point is the low 
breakage factor. In transit, damage 
rarely occurs and, in handling, it is 
negligible. 

The material is now widely used in 
the United Kingdom, particularly in 
chemical works, steelworks, foundries, 
pickling shops, coastal areas and har- 
bour buildings, where corrosion is 
prevalent. CPE 626 


Level control of solids 


Level controls for use with free- 
flowing solids and non-conductive 
liquids are being produced and are 
based on the principle of the capacity 
relay or proximity switch. 

The solid level controls provide 
automatic and instantaneous signalling 
or switching at predetermined high 
and low levels wherever any reasonably 
free-flowing solids or powders are 
being handled. Typical substances 
that may be controlled in this way 
are pulverised fuel, flue ash, washed 
coal, stone, sand and gravel, ores and 
chemical products, grain, flour, cake 
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and other millers’ materials, bulk 
pharmaceuticals, edible and industrial 
oils, and so on. 

They can be used for controlling 
the filling or emptying of bulk con- 
tainers, hoppers, silos etc.; for moni- 
toring the level of materials in con- 
veyors and chutes, and for controlling 
quantitative mixing by monitoring the 
feed hoppers. CPE 627 


Repairing concrete 


An interesting and unique method 
for the repair of plaster, concrete and 
artificial stone which is new to the 
United Kingdom has been used for 
this purpose for some years in the 
maintenance of the German autobahns. 

In the past the repair of concrete 
has been a problem because of the 
unsatisfactory cohesion between the 
patchwork and the previous surface. 
Despite careful preparations, the co- 
hesion between the old and the 
new concrete surface was insufficient, 
especially at the edges. 

This material, when mixed with the 
fresh concrete, is said to enable reliable 
and entirely permanent repairs to be 
carried out. Even worn-down concrete 
steps can, in this way, be built up 
again. 

The colour of Exsud Albitol is 
whitish, so that the patch is virtually 
invisible. It can be floated as thin as 





Nylon-sprayed pump casing. 


74; in. on to a worn concrete floor. 
According to the makers, it provides 
a firm connection between new and 
old concrete with the resistance against 
wear and erosion equal or superior to 
concrete. It is particularly suitable for 
work to be carried out by unskilled 
labour, and traffic can be allowed on 
the repaired areas with the minimum 
of delay. CPE 628 


Direct-reading fluorimeter 


Fluorimetry—the measurement of 
the degree of fluorescence of a sub- 
stance—is a method of quantitative 
analysis by comparison with known 
standards, and this comparison can be 
either by viewing the sample and the 
standard side by side, or it can be, as 
it is in the case of a recently developed 
direct-reading fluorimeter, by first 
measuring the fluorescence of the stan- 
dard by photo-electric means, and 
then that of the sample. The latter 
method is claimed to be more satis- 
factory, as it is less affected by human 
errors: it is difficult to judge, when 
making a visual comparison, the exact 
degree of fluorescence, whilst eye 
strain and other personal factors can 
seriously affect the result. 

In the new model, where the 
measurement of the fluorescence is 
displayed as a direct reading on a 
meter, the comparison is simple and 
numerical; it does not depend on the 
individual judgment of the operator, 
so that the effects of fatigue, or even 
of a change of operator, are negligible. 
Once the simple standardising pro- 
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cedure has been completed, samples 
can be checked at the rate of several 
in each minute, since they can be run 
through the instrument without the 
necessity for removing, cleaning, re- 
filling and replacing the cuvette each 
time. This facility is controlled by 
a tap on the front panel of the 
instrument. 

As the fluorescence of the sample is 
shown as a meter reading, the effects 
of decay of fluorescence—a pheno- 
menon that occurs in a number of 
fluorescent materials when exposed to 
ultra-violet light—can be easily fol- 
lowed as a changing meter reading, 
and fluorescence-against-time curves 
can be plotted. 

Perhaps the most extensive use of 
fluorimetry at present is in the deter- 
mination of the vitamins B, (aneurin) 
and B, (riboflavin), but it is also used 
in the analysis of a number of other 
substances, including aureomycin, 
quinine, acriflavine and adrenalin, as 
well as in metallurgical work on 
aluminium and boron. 

CPE 629 





Nylon-lined pumps 


A process has been developed 
whereby cast-iron circulating water 
pumps can be lined with nylon. The 
pumps are first shot blasted to remove 
rust and other foreign matter, heated 
in an oven to drive off moisture, and 
then coated with a nylon film either 
by spraying on nylon in powder form 
or, in the case of smaller pumps, dip- 
ping in a tank of fluidised nylon. 
According to the manufacturers, the 
coating is finally cured by further 
heat treatment. CPE 630 


Dehumidifier 


A new and improved dehumidifier 
is designed to extract moisture from 
the atmosphere in order to help pre- 
vent rust, mould, mildew, warping, 
dripping pipes and misty windows. 
The makers claim it will remove 
humidity in an area up to 10,000 cu.ft. 
to 50%, extracting 20 pints in 24 hr. 
A }-h.p. hermetically sealed Tecunseh 
compressor is employed, charged with 
F.12 refrigerant. Operation is from 
standard single-phase a.c. supplies. 
The machine weighs 70 lb., and it is 





New dehumidifier. 


19 in. wide, 18 in. long and 13} in. 
deep. The extracted moisture collects 
in a slide-out container, or a rubber 
tube can be fixed to be directly 
connected to a drain. CPE 631 


New electrodes 


Two welding electrodes which are 
of particular interest to the chemical 
engineering and oil refining industries 
have been developed. 

Chromoid No. 4 electrodes deposit 
weld metal of 18/8/3 chromium- 
nickel-molybdenum composition stabi- 
lised with niobium. They are fully 
extruded and are for the all-position 
welding of acid-resistant steels of the 
18/8/3 chromium-nickel-molybdenum 
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class, with or without titanium or 
niobium _ stabilisation. They are 
claimed to give a quiet, easy striking 
arc with a stiff yet dense easily con- 
trollable slag, providing full coverage 
with excellent detachability. 

Chromoid No. 5 electrodes deposit 
fully austenitic stainless steel of 25/20 
chromium-nickel composition, and the 
weld metal contains less than 4% 
ferrite. 

Fully extruded, they have been 
primarily designed for all-position 
welding of stressed components in 
25/20 chromium-nickel heat- and 
corrosion-resistant steels. They are 
also recommended for joining mild 
and stainless steels and other dis- 
similar steels, and for welding certain 
stainless clad steels, notably the 
Colclad series. CPE 632 


Large chamber 
level gauge 


With a liquid such as butane, which 
boils at atmospheric temperature, it is 
difficult to obtain an accurate reading 
of the surface level in an ordinary type 
of level gauge, owing to the surging 
that occurs. A large chamber level 
gauge has recently been developed 
which provides a greatly increased 
surface area for the liquid behind the 
sight glass. Should boiling and ebul- 
lition occur, the contrast between the 
liquid and the vapour space shown by 
the reflex glass is clearly visible with- 
out any surging. Gauges of this type 
are also suitable for use with thick 
viscous fluids. 

The gauge body is machined from 
a 3-in. o.d. x 2-in. bore, heavy gauge, 





Level gauge with non-frosting 
attachment. 


seamless, steel tube with welded end 
plates which can be tapped for any 
required pipe connections. The boro- 
silicate reflex gauge glasses are clamped 
in position by forged-steel cover plates 
and specially shaped U-bolts. These 
gauges are capable of withstanding a 
hydraulic test pressure of 1,800 p.s.i. 
and have a pressure rating of 600 Ib., 


Special equipment for 
chemical processes 


The makers of the new range of 
storage vessels and jacketed pans 
featured in these columns last month 
(ref. CPE 590) have extended their 
production of stainless-steel equip- 
ment manufactured to customers’ 
requirements. 

This announcement follows the 
complete reorganisation of the com- 
pany’s schedules to standardise on 
production models, preserve stocks of 
stainless steel and speed output of 
special lines. Among made-to-measure 
items are those used in pilot plants, 
such as bench tilting pans, reaction 
vessels and heat exchangers which 
have long been prominently featured 
in the company’s production range 


and which are now being combined in 
matched, high efficiency units. 

A typical pilot distillation unit, 
which can be supplied to meet specific 
requirements, is designed to handle 
alcohol, oils, pharmaceutical products, 
chemicals and for solvent recovery. 
The units comprise a heated still, 
geared anchor-type agitator, heated 
column, shell and tube condenser, 
reflux divider and receiver. All are 
mounted on tubular steel frames form- 
ing a compact and self-contained unit. 
Each part represents the development 
of many years of design and improve- 
ments. Plant can be provided complete 
with instrumentation and vacuum 
pump etc. CPE 634 
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i.e. 820 p.s.i., at the maximum tem- 
perature of 660°F., or 1,200 p.s.i. at 
100°F. 

When the temperature of the con- 
tained fluid is below the freezing point 
of water the whole of the level gauge, 
including the glass window, is liable 
to be obscured by frost. In such cases 
a non-frosting extension of Perspex is 
fixed with a special optical cement to 
the front of the glass. Owing to its 
low heat conductivity, the Perspex acts 
as an effective insulator and, no matter 
what thickness of frost builds up in 
the rest of the gauge, it is always 
possible to read the internal liquid 
level clearly through the Perspex and 
the reflex glass. CPE 633 


Ceramic flooring 


An interesting feature of some of the 
laboratories at the Royal Radar Estab- 
lishment is the special ceramic floor 
tiling produced in a tough abrasion- 
and corrosion-resisting porcelain body 
known as ‘ K. 5.’ 

The cement used is called Asplit ‘A ’ 
and, as it is pink in colour, the general 
effect of the tiles, with their basket- 
weave pattern, is most pleasing. 

There are several branches of 
chemical, pharmaceutical and general 
technical research in which a com- 
pletely dust-free atmosphere is essen- 
tial. In these and any similar instances 
where the use of ordinary tiles might 
give rise to dust hazards, ‘ K. 5’ tiles 
are offered as a satisfactory solution of 
the problem. CPE 635 


High-speed 
colloid mill 


Precise control of fineness from one 
batch of serum to another is now 
possible, it is claimed, with a high- 
speed colloidal mill developed in 
the U.S.A. Designed for handling 
materials in slurry form, the new 
serum mill macerates vaccines, viruses, 
serums and fibrous tissue such as 
chick embryos, animal and fish livers. 
Blending is accomplished by a four- 
way mixing action. 

The degree of fineness is controlled 
by adjusting the clearance between the 
rotor and stator, which ranges from 
0.0005 in. to 0.125 in. One of the key 
features of the mill is the calibrated 
index ring. Settings may be made on 
the ring so as to obtain identical results 
from one batch to the next. 

Accurate temperature control is also 
assured by the complete jacketing of 
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the hopper. This arrangement permits 
the user to run brine, cold water or 
alcohol through the jacket to prevent 
overheating; or to put through hot 
water or steam up to 40 p.s.i.g. to 
keep the temperature of the sensitive 
organic tissues at required processing 
levels. Recirculating and outlet lines 
are not normally jacketed, but they 
may be, if specified. CPE 636 


Ball flow indicator 


A device providing a visual check 
on flow of air, gas or cooling water is 
the new Arkon ball flow indicator. 

It comprises a die cast body over 
which is a small, toughened-glass 
dome. This dome is held in position 
by means of a screw cap. In the flow 
region of the body is the seat for a 
loose ball. In case of no flow, the 
ball rests on the seat, but as soon as 
the water (air or gas) begins to flow, 
the ball is lifted off and appears under 
the dome, higher up or lower down 
according to the rate of flow. This 
dancing movement never fails. If the 
flow stops the ball sinks out of sight 
again. The dance of the half-white 
ball is so definite that it cannot be 
mistaken, even in a bad light. It can 
be seen easily from across the room 
and from all angles. With only one 
moving part—the ball—there is noth- 
ing to go wrong. 

Minimum flow required for water 
is 4 pint/min. upwards; for air and 
gas, 4 cu.ft./min. upwards. 

It has many applications in industry 
and is being fitted to air compressors, 
bearings, beer coolers, boiler circulat- 
ing and feed pumps, condensers, dis- 
tillation plant, liquid vats, oil coolers, 
oil engines, radio transmitting equip- 
ment, marine engines, x-ray equip- 
ment, radiators etc. CPE 637 


New 
chromatographic 
instrument 


Claimed to cut research time up to 
75%, a new chromatographic refracto- 
meter which has recently been an- 
nounced in the U.S. does all the time- 
consuming work associated with chro- 
matographic analysis. The test is 
simply started and the analysis is 
made automatically unattended. 

The final product is an accurate, 
permanent recording of the results, 
a record which can be examined 
immediately or filed for future use. 
Operation is so simple that even the 
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Flow indicator. 


most inexperienced personnel can per- 
form critical analyses with ease. When 
off-scale readings are encountered, a 
special range-extension system permits 
setting the indicator on-scale without 
the annoyance of changing cells, with- 
out upsetting the zero calibration and 
without loss of sensitivity or accuracy. 
A single dial adjustment is all that is 
required. CPE 638 


Weather-protective 
paint 


A new anti-bituminous paint, for 
protecting open-air iron and steelwork 
against weather corrosion, is now 
being marketed under the name 
Evotect. 

One coat of this paint, it is claimed, 
is sufficient for normal atmospheric 
conditions, and the covering capacity 
is approximately 60 to 70 sq.yd./gal., 
depending upon conditions. It be- 
comes surface dry in 6 to 8 hr. and 
hard dry by the following day. 

A feature of the paint is that it may 
be applied direct to bitumen-painted 
surfaces, provided that the bitumen is 
at least 14 days old, without the use 
of sealer or special undercoat. Evotect- 
painted surfaces may be subsequently 
over-painted with any normal decora- 
tive paint without the use of a sealer. 

CPE 639 


Electrode welds 
dissimilar metals 


A new type of electrode, Inco-Rod, 
has been developed especially for use 
when dissimilar alloy combinations 
have to be joined by the metallic-arc 
process. With this electrode, the 
makers claim, sound high-quality 
welds can be produced on more than 
90% of the average type of jobs in- 
volving the use of dissimilar metals 


such as stainless steels, iron, alloy and 
mild steels, and high-nickel alloys. 
Moreover, the corrosion resistance of 
welds made with Inco-Rod ‘A’ is in 
most cases equivalent to, or better 
than, that of the parent materials. 
The electrodes have good welding 
characteristics, producing a spray-type 
arc and leaving a slag which is easily 
removed. The best control is obtained 
by using a short arc. CPE 640 


Open steel flooring 


Electrically forge-welded Flowforge 
flooring is claimed to have a high 
strength-to-weight ratio with maxi- 
mum light passing and ventilation 
capacity. It is produced in stock 
panels 20 ft. x 3 ft. and these, together 
with stair and ladder treads, are 
available in various sizes. 

A recent development is circular 
panels measuring 6 ft. 6 in. to the 
outside edge. These panels have been 
produced to form circular walkways 
on tank cars, providing a platform 
which is strong but light, safe under 
all weather conditions, and requires 
no maintenance. CPE 641 





SELF-PRIMING FILTER PUMP 





An aall-plastic, self-priming filter 
pump, model VPHI-20V, has recently 
been developed for handling continuously 
filtered electroplating and industrial acid 
or alkaline solutions. 

This American instrument uses the 
acid-resistant filtering medium of Dynel. 
This is claimed to remove minute par- 
ticles down to 1 micron in size. 


CPE 642 
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TIN SUP IR WIS NAP © IN 
OF CHEMICAL PROCESSES 


Instrumentation, ever important to the chemical engineer, has become an increas- 
ingly complex subject in recent years and the boundaries of the more orthodox 
field of instrumentation and control with the newer developments in electronics 
* and automation have become more difficult to define. In London last month, some — 
200 exhibitors massed together their latest developments in these three fields, 
including a number of items that had not been shown before. Here we have made 
a brief selection of items of interest to our readers. 


Indication, recording and control 

Among the latest developments is 
the series of process controllers made 
by Evershed & Vignoles Ltd. The 
Mark 4 is completely electronic in 
nature and, in the actual controller, 
no moving parts are employed. It 
operates in conjunction with a wide 
range of Evershed measurement trans- 
ducers covering almost any physical 
parameter, but in principle any trans- 
ducer providing a suitable electrical 
signal may be employed. Another 
Evershed success is an ingenious yet 
simple analogue computer which may 
be completely integrated into a process 
control scheme, evaluating con- 
tinuously the variables and constants 
entering into the controlled process, 
and its output used to maintain the 
process in a desired manner. Alter- 
natively, it may be used purely for the 
display of the solution of algebraic 
equations of dynamic problems. 

Special emphasis was given on 
the Honeywell-Brown Ltd. exhibition 
stand to Tel-O-Set instruments and 
their application. This range offers 
a standard pneumatic indicator, re- 
corder and quick-connect controller 
for the measurement and control of 
all process variables. The reduction 
of instrumentation to standard units 
simplifies selection, installation and 
operation. Honeywell also displayed 
their range of ElectroniK continuous- 
balance instruments which measure, 
record and control temperature, flow, 
pressure, or any other variable which 
can be transduced to electrical terms. 
On view were several standard strip 
and circular chart potentiometer recor- 
ders and two special-purpose models. 
These are the }-sec. pen speed recorder 
and the Duplex recorder. The latter 
is a two-pen strip chart recorder which 
continuously records, on one chart, 
the measurement of two independent 
variables. 





*‘Mobrey’ high- and low-level alarm. 


The full range of Sunvic Controls 
Ltd. pneumatic and electrical instru- 
ments for measurement and control of 
flow, temperature, liquid level, specific 
gravity and pressure was displayed. A 
special feature in this section was a de- 
monstration model of the Sunvic plug- 
in controller constructed of Perspex to 
show operation. Another rig showed 
the operation of pressure regulators. 

Level switches, constructed in 
various materials, are now available 
for working pressures up to 3,000 
p.s.i. and working temperatures up 
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to 750°F., for use in almost any liquid. 
On the Ronald Trist & Co. Ltd. stand 
switches were shown operating in con- 
junction with Mobrey alarm panels, 
which give both visible and audible 
warning of high or low level. 

A new recording instrument by 
K.D.G. Instruments Ltd. is a tank 
contents recorder, working on the 
same principle as the company’s tank 
contents gauge. This has been de- 
signed to meet the requirements of 
the process industries and is available 
with mechanical or electric clock 
movement. It is suitable for use with 
corrosive liquids. A number of the 
switches shown incorporated stainless- 
steel sensing elements also for use 
with corrosives. In addition, chemical 
pressure and differential pressure 
gauges and mercury-in-steel and vapour 
pressure thermometers were on view. 

Graphic and centralised control 
panels with miniature indicators and 
controllers of the Transet series were 
featured on the stand of Taylor-Short 
& Mason Ltd. In addition, there was 
also a display of pneumatically operated 
instruments for flow, temperature, 
level and humidity etc. 

One of the newest uses of radio- 
active isotopes is for the measurement 
and control of the level of either 
liquids or solids in any type of con- 
tainer and a nucleonic level indicator 
was featured by the Baldwin Instru- 
ment Co. Ltd. On the same stand 
were electro-magnetic pilot valves de- 
signed to meet the requirements of 
modern process control systems where 
it is essential for equipment to give 
unremitting service at maximum 
efficiency, often under arduous con- 
ditions. Two instruments have been 
added to the Baldwin range of den- 
sitometers. The comparator densito- 
meter measures variation in colour 
and density of liquids, both static and 
in continuous motion. 
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Process control systems 

Applications of instrumentation to 
a complete industrial process were 
shown by a large integrated system by 
Elliott Brothers (London) Ltd. The 
process represented was for the genera- 
tion of electric power from nuclear 
energy produced in a graphite- 
moderated, gas-cooled reactor similar 
to that at Calder Hall. The display 
included a reactor control desk, incor- 
porating a small analogue computer 
to simulate the reactor operation, 
together with supervisory panels 
equipped for coolant gas (CO,) flow, 
heat transfer in reactor and heat 
exchanger, gas pressure and purity 
maintenance, multipoint temperature 
measurement in fuel elements, detec- 
tion of damage in fuel elements, posi- 
tion control and indication for control 
rods, steam temperature, pressure and 
flow measurement and control, and 
complete turbo-alternator and power 
distribution instrumentation. 

Another interesting aspect of instru- 
mentation for large-scale industrial 
processes was afforded by the exhibit 
of the Costain-John Brown Ltd. 
Instrure atation Division, which is not 
concerned in the manufacture of 
instruments but procures them accord- 
ing to requirements and carries out 
wiring and assembly. On the stand 
was a glass-reinforced plastic caravan 
fitted out as a mobile test shop for use 
on sites for testing and calibrating 
control instruments before commis- 
sioning. The test equipment demon- 
strated in the caravan included such 
instruments as a temperature recorder 
controller with a portable potentio- 
meter calibrating over the working 
range of the instrument, a 100-in. 
mercury flow recorder connected to 
a master test manometer and hand 
pump, and a displacement-float-type 
level controller connected to a water 
tank which is adjustable in height, to 
show a movement of the displacer 
element and indicate control action. 

Radiovisor Parent Ltd. had several 
working arrangements illustrating the 
use of the basic units which, when 
combined and modified, provide many 
photo-electric and electronic auto- 
matic process controls for the chemical 
processing and manufacturing indus- 
tries. These illustrations included 
electrode and photo-electric level con- 
trols, conveyor and elevator devices 
and press ejection monitors used to 
protect the tools of power presses 
working automatically from a roll feed. 
A variety of light beam projectors and 
photo-cell receivers was also shown, 
as well as the Radiovisor smoke- 
density indicator unit Type R.V. 2— 
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a robust industrial equipment capable 
of operation under the arduous con- 
ditions found in large boiler plants. 
It indicates continuously the smoke 
level in the stack, sounds an alarm 
when excessive smoke occurs and 
provides, if required, a permanent 
record of combustion conditions. 
Many industrial processes call for 
instantaneous control decision based 
on several variable factors and then 
for immediate action upon the decision. 
The cybernetic controller manufac- 
tured by Solartron Electronic Group 
Ltd. is capable of making such 
decisions and of taking action on them. 
Its field of application is wide and 
includes such work as control of plant 
processes of almost any kind, synchro- 
nisation of machine and operator per- 
formance and also providing an incen- 
tive link, measurement of operator 
efficiency and determining the best 
solution for the efficient programming 
of production problems of all kinds. 


Filtration 

Endecotts (Filters) Ltd. showed 
test sieves to British and U.S. stan- 
dards manufactured completely from 
stainless steel, which should appeal 
particularly to manufacturers and 
users of chemicals and reagents which 
attack and corrode standard sieves. 
In addition, polythene- and nylon- 
coated sieves fitted with nylon and 
silk weaving were displayed which are 
also valuable in resistance to corrosion 
and which are claimed to stand up to 
abrasive action much better than 
sieves of standard material. The 
Endrock test sieve vibrator is normally 


Left: Sunvic process 
controller. Below: 
Honeywell pneumatic 
recording controller. 








powered by a fractional-h.p., single- 
phase motor to work off 230 to 240 v., 
50 cycles, and incorporated in the 
circuit is a time switch which can be 
pre-set for tests of any duration be- 
tween 0 and 60 min., the scale being 
divided into l-min. intervals. Once 
the machine has been started it will 
continue to run until the predeter- 
mined time has elapsed when it will 
stop automatically. This machine is 
completely self-contained and has 
obvious advantages for relieving the 
pressure on qualified technical and 
scientific personnel and freeing them 
for more important duties. 
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Industrial heating 

A range of electric surface heaters 
for industrial processes was shown by 
Isopad Ltd. Jsotapes of various types 
were displayed for fuel oil installations, 
flameproof areas and frost protection. 
Isopanels are used for the heating of 
storage tanks and lately also for road 
tankers. A model of a road tanker 
heated by these panels and equipped 
with diesel generator (for heating on 
the journey) was exhibited. The 
exhibition also included Jsomantles for 
valves, flow meters and many other 
types of instruments which maintain 
instruments and contents at any 
required elevated temperature. 


Electrical components 

Among the wide range of electrical 
and mechanical carbon engineering 
components shown by the Morgan 
Crucible Co. Ltd. and Morganite 
Resistors Ltd. were bearings, sealing 
rings, piston rings, thrust washers, 
valve anodes, pile resistances etc. The 
properties of carbon offering pos- 
sible solutions to the problems which 
beset the designer and engineer include 
self-lubrication, wide range of resis- 
tance to chemical attack, low thermal 
expansion, good mechanical strength 
at elevated temperatures, and high 
resistance to thermal shock. 


Analysis 

An exhibit of particular interest on 
the stand of Mullard Ltd. was the 
film-scanning particle analyser Type 
L. 188, since this equipment is now 
in full production. New features of 
this instrument include an ultrasonic 
mercury delay line of the latest type, 
in place of the nickel line previously 
used in the memory system; increased 
accuracy of counting due to the pro- 
vision for scanning each frame several 
times and presenting the final count 
as an average of the successive in- 
dividual counts; the inclusion of an 
alternative, turret-mounted lens for 
supplementary counting at higher 
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magnification, to give greater dis- 
crimination where particle-size ranges 
lie very close together. The L. 188 
will give rapid, accurate counting and 
sizing of particles between 0.2 mm. 
and 6.4 mm. 

A photo-electric polarimeter, shown 
by Hilger and Watts Ltd., saves all 
the tedium and the possible error of 
visual observation. The angle of 
extinction is judged photo-electrically 
and shown by the null reading of a 
sensitive meter. The reading was 
shown in sugar degrees on in-line 
digital indicators, but we are assured 
that it can also be recorded by a card 
punch or other recording instrument. 
Digitisers and in-line indicators played 
a part in another demonstration on the 
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same stand. An automatic typewriter 
recorded signals from different stations. 
It typed first the number of the 
station, then the temperature of a lamp 
bulb some distance away, then the 
time in hours and minutes, and finally 
a variable taken from an instrument 
on a neighbouring stand. The tem- 
perature, the time, and the variable 
are all shown, at their particular 
stations, by in-line indicators. The 
new Hilger electrophoresis apparatus 
was also shown. The light path has 
been folded to make the instrument 
as compact as possible, and the U-tube 
assembly, of Tisselius form, has been 
greatly improved. The instrument 
can be used for continuous separation 
of pure components from mixed solu- 
tions. Its refrigeration plant is separate. 
The Uvispek spectrophotometer was 
on the stand with its recently designed 
photomultiplier attachment. The 
attachment has just about doubled 
the sensitivity of the instrument, which 
is now even more suitable for flame 
photometry. 





INTERNATIONAL 
LABOUR E XCHANGE 


During 1955 the Government 
granted over 5,800 permits to foreign 
nationals, including technical college 
and university students, to work in 
industrial and commercial occupations 
in the United Kingdom for short 
periods under international exchange 
arrangements. In the same year 
France received about 2,250 foreign 
workers from European countries; 
Sweden received 900 and Czecho- 
slovakia 300, all under international 
trainee agreements. Since 1952, over 
1,000 Europeans have worked or 
attended courses in the United States. 

These figures are given in the latest 
edition of the Unesco publication 
‘Workers Abroad,’ Vol. 3 (published 
by H.M.S.O., price 2s. 6d.). The 
main purpose of the book is to help 
the worker who wants to ‘ go foreign ’ 
for a while, to study language or to 
improve his skill, and to guide the 
employer who may be prepared to 
receive him. It describes the various 
types of exchanges possible now and 
lists official and other organisations 
willing to help in 41 countries. It also 
gives details of laws and regulations 
governing admission of trainees to 
countries concerned and information 
on the obtaining of labour permits, if 
required. Other chapters deal with 
what employers and workers say about 
the movement, and some common 
problems encountered. 
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Graphic Instrumentation of 
Silicone Production 


By B. E. Adams, B.sc., A.M.I.Mech.E. 
(Director and Chief Engineer, Taylor-Short & Mason Ltd.) 


The manufacture of silicones involves processes of considerable complexity and poses special problems 
in instrumentation, because of the toxic and inflammable nature of some of the compounds involved. 
Here, after a brief discussion of silicones and their manufacture, is a detailed account of the system of 
instrumentation and control employed at the well-known distillation plant at Barry, Glamorgan. 


ILICONE production in Great 

Britain is carried out at the plant 
of Midland Silicones Ltd., at Barry, 
in South Wales,* on the site of the 
former plant of the Ocean Salts Manu- 
facturing Co. Ltd., which was erected 
during World War II for the extrac- 
tion of magnesium from sea water. 

Present production methods are 
largely the result of the commercial 
development carried out jointly by the 
Corning Glass Works of Corning, 
N.Y., and the Dow Chemical Co., on 
the original research work on silicon 
compounds carried out by Prof. 
Kipping at Nottingham University. 

Albright & Wilson Ltd., one of the 
parent companies of Midland Silicones 
Ltd., early recognised the potential- 
ities of silicones, and in 1945 they 
arranged with Dow Corning Corpora- 
tion to import and distribute silicones 
in Britain. Later Midland Silicones 
was formed as a joint company by 
these two parents to manufacture 
silicones in Britain. 

Silicones is the name given to a vast 
number of organo-silicon compounds, 
which can be compared in complexity 
with the family of hydrocarbons. 
There are many uses for them, de- 
pending upon the properties of the 
individual compounds: impregnation 
of cloth for waterproofing, lubrication 
of control valve spindles and as a 
heat-resistant paint base, to mention 
only a very few examples. More out- 
lets for their remarkable properties 
are being found each day. 


Manufacture 


The first stage in the manufacture 
of silicones is based on the reaction 
between silicon and methyl chloride. 
Other raw materials used in the pro- 
cesses include magnesium, copper, and 
ether and other solvents. In the first 


*An illustrated article on this plant ap- 
peared in CHEMICAL &PROCESS ENGINEERING, 
1954, 35 (11), 355-357. 
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stages of production, mixtures of 
mono-, di- and tri-substituted methyl 
chlorosilanes are formed and these 
have to be separated by fractional dis- 
tillation. It is with the distillation 
plant that this article is mainly con- 
cerned, since the separation is diffi- 
cult, owing to the corrosive, toxic and 
inflammable nature of the chlorosi- 
lanes, coupled with the fact that their 
boiling points lie very close together. 
When the chlorosilanes have been 
separated into pure compounds, they 
are passed to other sections of the 
plant and hydrolysed, after which the 
products of hydrolysis are polymerised. 
The silicones so formed are then 
blended to ensure the required pro- 
perties in the finished product. 


Instrumentation requirements 


In view of the characteristics of the 
chlorosilanes and the complexities in- 
volved in their distillation, the central 
engineering department of Albright 
& Wilson Ltd., by whom the plant 
was designed, realised that special 
problems in instrumentation would 


need to be solved before a satisfactory 
product could be made. In addition, 
although the number of instruments 
was large, they had to be presented 
to the operator, who had little previous 
knowledge of this plant, in such a 
manner as to ensure his understanding 
the process, thus minimising the 
hazards of mal-operation. 

Late in 1951, Short & Mason (as 
the company was called at that time) 
was approached and asked to supply 
complete instrumentation for the dis- 
tillation plant and, subsequently, for 
other plants, based on pneumatic 
transmission and a centralised graphic 
panel. The supply also included all 
diaphragm-operated control valves. 

In 1952 firm orders were placed from 
the preliminary panel designs and in- 
strumentation schemes submitted. The 
panel design was finalised (See Fig. 1) 
and production drawings began. 

This project involved many flow, 
level, pressure and temperature trans- 
mitters, together with the Transet 
system of miniature recorders and stack 
controllers, which minimise mainten- 





Fig. |. A portion of the 108-ft.-long graphic control pane! of the distillation plant. 
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ance by the use of interchangeable 
instruments. In the Transet system, the 
value of the measured variable is con- 
verted to a corresponding air pressure 
within the range 3 to 15 p.s.i., by 
means of a pneumatically-operated 
transmitter. The transmitter output 
is fed to the control room, where the 
measuring element of the receiver 
recorder accepts the signal, the re- 
corder chart corresponding with the 
range of the transmitter. The signal 
is also fed to a pneumatic controller 
whose function is to balance the trans- 
mitter pressure against another pres- 
sure corresponding to the desired 
value (or set point) of the variable. 
This Tri-Act controller operates by 
means of a force-balance system of 
stacked diaphragms. Any out-of- 
balance varies the output pressure of 
the controller to a diaphragm-operated 
control valve in order to vary the 
flow of the controlling medium to the 
process and return the measured 
variable to the desired value. 


Graphic panel 

The distillation plant was designed 
with eight main levels of walkways on 
which are mounted tanks, auxiliary 
equipment and instruments. Since 
many of the tanks are filled or emptied 
by gravity, one from the other, it was 
thought that the representation of the 
plant would be clarified if the tank 
symbols on the graphic panel were 
shown at their relative levels. 

To those who are familiar with 
petroleum refinery instrumentation, 
one of the most vivid impressions of 
the distillation plant at Barry is the 
very large number of instruments con- 
centrated on a plant whose actual size 
is comparatively small. The distilla- 
tion plant control room houses the 
graphic panel which is 108 ft. long 
and is among the largest of this type 
in the world. The panel extends 
around three sides of the control 
room, and partially around the fourth 
side, allowing the operators a complete 
view of the plant through glass panel- 
ling in the centre of the fourth side. 
If conventional instrumentation, rather 
than miniature, had been selected, the 
panel would have been considerably 
longer and could not have presented 
a diagram of the process. 

For ease of manufacture and uni- 
formity of appearance, the panel was 
divided into 36 3-ft.-wide sections, 
each section being completely piped, 
wired and tested functionally, before 
despatch to site. (See Fig. 2). 

The 17 columns on the actual plant 
vary in diameter from 4 ft. to only 
8 in. but, for purposes of simplifica- 





Fig. 2. Rear view of one of the 3-ft. 
sections which make up the complete 
control panel. 


tion, all columns are represented 
graphically as being of equal size and 
shape. Similarly, all storage tank sym- 
bols are the same size and shape, as 
also are those for reboilers, con- 
densers, etc. 

All controllers are of the Transet 
stack-type and are mounted in the 
rear of the graphic panel in order to 
reduce the number of instruments on 
the plant proper to an absolute mini- 
mum because of the corrosive condi- 
tions which can arise in the event of 
leakages and during maintenance. 

In view of the complicated nature 
of the project and the extreme length 
of panel, it was conceivable that an 
instrument engineer might have to 
walk 100 ft. after setting up a con- 
troller, before being able to see the 
result on the appropriate recorder. 
Small air gauges were, therefore, 
fitted to each controller at the rear 
of the panel. These indicate pressures 
of air supply, set point, transmitter 
output and controller output and were 
used merely to facilitate the setting of 
controller adjustments at plant start-up. 
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Transmitter types 

The pneumatic transmitters measur- 
ing each process variable are located 
at separate levels on the eight-storey 
plant. Mercury manometer trans- 
mitters, measuring steam flow to the 
column reboilers are located at the 
lowest level; above them are Level- 
buoy transmitters on column bottoms 
level, then aneroid manometer trans- 
mitters measuring product flow, aner- 
oid manometers for column differential 
pressure control, Levelbuoys for pro- 
duct specific gravity measurement, and 
filled-system temperature transmitters 
for column temperatures. This method 
of positioning transmitters on different 
levels permits the location of a faulty 
instrument by a maintenance engineer 
with the least possible delay. For ex- 
ample, if trouble is experienced on the 
product flow measurement, the trans- 
mitter to be attended to will always be 
mounted on the fourth floor. 

Measurement of flow through a 
pipe is obtained by inserting a restric- 
tion, usually an orifice plate, across 
which a difference of pressure is pro- 
duced by the fluid flow. Mercury 
and aneroid manometers are used to 
measure this differential pressure 
which can be interpreted as flow, 
since the flow varies proportionally 
with the square root of the differential 
pressure. 

A mercury manometer is basically 
a U-tube in which the pressure differ- 
ential is measured by the difference in 
height of the mercury in the tube 
legs, caused by the application of high 
pressure to one leg and low pressure 
to the other. A float on the mercury 
surface of one leg moves according 
to the pressure difference. This 
movement is carried through to the 
pneumatic instrument by means of a 
teflon - bushed, © silicone - lubricated 
stuffing box. 

The aneroid manometer consists 
essentially of a bellows to which high 
pressure is applied on the outside and 
low pressure on the inside. The 
bellows movement is transmitted to 
the pneumatic instrument by means 
of a leakless torque tube. 

Levelbuoys measure liquid level or 
specific gravity by means of a dis- 
placer whose buoyancy varies accord- 
ing to the height and S.G. of the 
liquid in which it is immersed. A 
proportion of the weight of the dis- 
placer is carried by a spring and torque 
tube so that a change in liquid height 
rotates the torque tube, this motion 
being transmitted to the pneumatic 
instrument. 

Filled-system temperature instru- 
ments operate on the principle that an 
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increase of temperature on the sensi- 
tive portion of the system, commonly 
called a bulb, will increase the internal 
pressure of the system, thus moving 
either a diaphragm or Bourdon-type 
spring. 

In all these transmitters the measur- 
ing element is linked to the pneu- 
matic side of the instrument and by 
means of a nozzle, baffle and air relay, 
the motion is converted to a pressure 
signal of 3 to 15 p.s.i. The actual 
pressure, within this range, corre- 
sponds to the value of the variable, 
as sensed by the measuring element. 


Column control 


Column temperature control is 
carried out by the use of mercury-in- 
steel thermal transmitters in conjunc- 
tion with Tri-Act controllers installed 
in the control room. However, addi- 
tional temperature records are also 
required and are obtained by means 
of 3- and 4-point resistance bulb 
temperature recorders mounted on the 
panel. Graphic lines connect the con- 
ventional size recorders to each of the 
points in the plant diagram where a 
resistance measuring element is located, 
thus blending these instruments into 
the general picture. The arrangement 
of this method of column control is 
illustrated in Fig. 3. 

The instrumentation of the plant 
required the solution of many novel 
problems. Some columns are con- 
trolled as a result of the initial measure- 
ment of the differential pressure be- 
tween the top and bottom sections, 
but where the separation points of 
the chlorosilanes lie close together, 
this method becomes impractical and 
differential temperature measurement 
and control is substituted. 

For this purpose, two Transaire 
temperature transmitters are used in 
conjunction with an aneroid mano- 
meter transmitter, Transet recorder 
and 7ri-Act controller. Since the full 
differential temperature range required 
for the column is less than the smallest 
range of the Transaire, the manometer 
acts as a converter of low differential 
pressure to 3 to 15 p.s.i., the standard 
transmission pressure, which is then 
fed to the recorder and controller. The 
method is represented in Fig. 4. 

In some instances distillation column 
control is effected by means of a cas- 
cade system (Fig. 5)in which the column 
differential pressure controller resets 
the reboiler steam flow controller. 
By this method of operation the latter 
eliminates any load changes resulting 
from variation of steam supply 
pressure. 

However, in a few instances the 
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Fig. 3. General arrangement for the temperature method of column control. 
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column bottom product tends to build 
up around the reboiler tubes, thus 
reducing efficiency. If steam flow is 
the second variable, the column con- 
troller demands more steam until a 
maximum is reached, beyond which 
the flow cannot increase, due to the 
inability of the reboiler to condense 
steam at the higher rate. At this stage 
the heating surface is saturated and 
the instruments cannot maintain 
column temperature. 

By measuring steam pressure in- 
stead of flow, a higher pressure, carry- 
ing with it a higher temperature, is 
demanded from the steam in order to 
maintain control. Better control may 
result, due to the elimination of the 
time lag of the reboiler heating sur- 
faces but, in addition, an important 
record is obtained by the operator of 
a gradually increasing steam pressure. 
From this he can see the build-up 
occurring around the reboiler tubes, 
and can take steps to clear the tube 
before control is lost. 

A water storage tank, acting as a 
header for the cooling water supply, 
is located at the top of the plant 
structure. Underneath this tank is a 
6-in. 3-way control valve which can 
be operated by means of an air switch 
on the graphic panel in order to flood 
certain sections of the plant, in the 
event of loss of control or in circum- 
stances calling for immediate shut- 
down. 


Selection and storage of products 


Some distillation products are 
graded according to specific gravity 
and stored in separate tanks until re- 
quired for further processing on other 
plants. In order to measure accur- 
ately the density of the relatively small 
quantities of product which are toxic 
and inflammable, Levelbuoy trans- 
mitters are mounted in the main flow 
lines. These instruments, due to their 
specially designed streamlined floats, 
are virtually undisturbed by the varia- 
tion of flow rate of product across the 
float. It is only possible to achieve 
this result due to the low viscosity of 
the products. 

The specific gravity of a single 
batch changes slowly over a matter of 
days. It is most important, in view of 
the high cost of the products, that 
they should be routed to the storage 
tank appropriate to the required speci- 
fication. Since the gravity change is 
very slow, the change-over from one 
tank to another is performed manually 
by the operator in the control room. 
It is essential for the operator to know 
that all valves feeding the storage 
tanks are shut with the exception of 


the one for the feed. Air relays, 
operated by the stem of each feed 
control valve, determine this posi- 
tively. The control valve position is 
changed by means of an air switch on 
the panel and when the valve is in the 
fully closed position, the air relay 
passes an air pressure back to a gauge 
on the panel. The operator is thus 
given a definite indication of the posi- 
tions of all feed valves to the storage 
tanks. In the event of a valve being 
prevented from closing by the pre- 
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Fig. 6. 








*Levelbuoy’ indicator controller. 


sence of scale, etc., the air relay will 
report this fact, even though sufficient 
air pressure has been applied to the 
diaphragm which would, in normal 
circumstances, have closed the valve. 

Preference was given to this type of 
pneumatic switching rather than to 
the more usual electrical method, due 
to the hazardous conditions which 
would have necessitated flameproof 
equipment. 

Levelbuoy transmitters (Fig. 6) are 
used extensively on the storage tanks 
and indicate on the panel the product 
levels in the various tanks. High, 
normal and low level signal lights are 
also operated by means of a three 
position flameproof switch, mounted 
on each transmitter. An alarm for 
high or low level on any tank initiates 
the sounding of a horn. This can only 
be acknowledged by pressing a reset 
button on the symbol of the appro- 
priate storage tank to silence the horn. 
The light remains energised until the 
alarm condition has disappeared. 

In order to minimise fire hazards, 
the storage tanks themselves are buried 
in the ground. The level transmitters 
are mounted on ‘stalks’ above the 
tanks to locate the instruments in 
positions facilitating easy maintenance. 

A peculiar property which is more 
marked in some of the products 
results in the reaction of vapour to 
form powder in the Levelbuoy mecha- 
nisms of the storage tank instruments. 
Unless this is prevented, the instru- 
ment eventually becomes silted-up and 
useless. Inert gas purges, directed at 
the mechanism, were at first tried but 
results were unsuccessful. Eventually, 
a bellows seal between the mechanism 
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and the float was found to be the 
answer. Each side of the bellows is 
kept at the same pressure in order 
to avoid any inaccuracies in the 
measurement, and the inert gas purge 
is used for this purpose. 

Since some of the products may 
burst into flames on contact with the 
atmosphere, they are all stored in 
tanks with a nitrogen purge, so that 
pressure equalisation across the bel- 
lows seal presents no difficulty. 


Flow measurement 

Precautions are also taken with the 
product flow trarisfitters when these 
are disconnected from the plant for 
maintenance or other reasons. Special 
drain valves are fitted to the bodies 
of the aneroid manometers so that no 
liquid remains in the*fanometer body . 
which might cause*harm to:personnel. ., 

In certain sections of the plant the 
liquid flow is too small to be measured 
by the normal orifice plate method. 
In some cases Rotameters are found to 
be satisfactory whilst, for the smallest 
flows, capillary tubes are employed. 
The differential pressure across a 
length of smooth bore capillary varies 
almost proportionally with the flow. 
This provides a means of measure- 
ment which is utilised for flow control. 
The assumption, fully justified in this 
instance, is that the liquid viscosity 
remains practically constant through- 
out the ambient temperature range 
and that the bore of the capillary tube 
remains unaltered, since this particular 
liquid has no tendency to corrode or 
build up in the tube. 

The distillation plant is designed to 
operate on widely varying rates of 
throughput so that it may accept the 
different batch quantities requiring 
purification from the other plants on 
the site. Production may also be 
stepped up with no major change of 
instrumentation. In order to accom- 
plish this, all orifice plates and other 
primary flow elements are duplicated 
in a 3: 1 flow ratio so that the instru- 
mentation, and therefore the whole 
plant can be switched, by means of shut- 
off valves on each orifice plate, from 
low to high flow in a very short time. 


Plant purging 

Design precautions have been taken 
to prevent any of the products escaping 
to the atmosphere through pipe 
flanges, and for this purpose special 
gaskets are used throughout the plant. 
A potential source of danger from 
standard control valves would be the 
slight leakage past the stuffing box. 
All control valves on product lines, 
therefore, have bellows-sealed stuffing 
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boxes and all hand valves are of the 
Saunders diaphragm type. 

Naturally, the whole distillation plant 
operates in an inert atmosphere and 
nitrogen is used extensively for this 


purpose. Direct measurement of 
column pressure is possible where 
columns operate well above atmo- 
spheric pressure. In these instances 
the pressure lines to the gauges on 
the panel are purged by nitrogen. 
Small Rotameter units, for controlling 
purge rate, are a feature of the panel. 

Where columns operate on absolute 
pressure measurement below atmo- 
pheric, absolute pressure transmitters 
of the aneroid manometer type are 
used in conjunction with receiver 
gauges, and the standard transmission 
pressure is employed. The absolute 
reference of the manometer is obtained 
by exhausting one side of the stainless- 
steel bellows to a very high vacuum 
and then sealing off. The pressure to 
be measured is then applied to the 
other side of the bellows and the 
resulting movement transmitted to 
the instrument by means of a torque 
tube. 

Column pressures are controlled by 
bleeding off nitrogen to the atmo- 
sphere. Since the average quantity of 





nitrogen to be passed through the 
control valve is only that introduced 
by the purges, control valves of very 
small capacity are used for this 
service. 

All instrument piping on the plant 
is of PVC because failure of the nitro- 
gen purge would cause corrosive pro- 
ducts to enter the lines. If these lines 
were copper they would be destroyed 
very rapidly. In similar circumstances, 
PVC tubing remains unaffected. 


Conclusions 


Four years have now passed since 
the distillation plant at Barry com- 
menced production. During ‘his 
period the plant and instrumentation 
have been well tried and tested. As 
a result the operating personnel has 
gained complete confidence in avto- 
matic control equipment. It says 
much for the quality of both design 
and material that only slight modifi-a- 
tions have been found necessary. in- 
crease of production has now brought 
silicones, virtually unknown a few 
years ago, into common everyday use. 

The author is indebted to Midland 
Silicones Ltd. for their assistance in 
the preparation of this article and for 
their kind permission to publish it. 





Canada’s New Pulp and Paper Research Institute 
Will Carry Out Chemical Engineering Research 


Costing some $2} million, a new 
building for the Pulp and Paper 
Research Institute of Canada is now 
being constructed by the Canadian 
Government at Pointe Claire, P.Q., 
for postgraduate education and re- 
search in various fields of pulp and 
paper science and technology. It will 
be the first building to be constructed 
on a campus-like centre in the Lake- 
shore area on the western outskirts of 
Montreal and will be leased from the 
Government by the industry, who will 
maintain and operate it. The Pulp 
and Paper Research Institute of 
Canada is an incorporated body, 
operated under Dominion Charter 
since 1950 and controlled by a board 
consisting of two directors designated 
by the Crown, three directors desig- 
nated by McGill University, with 
which it is in close liaison, and six 
directors designated by the Canadian 
Pulp and Paper Association. 

Supported financially by individual 
pulp and paper companies in Canada, 
of whom some 40 companies, repre- 
senting more than 100 mills and 
about 90°, of the total Canadian pro- 
duction, are members, the Institute 


has also received an annual grant from 
the Association and from the Canadian 
Government, of whose Federal Forest 
Products Laboratories it was formerly 
a branch. The Government grants 
are, however, now being superseded 
by the block contribution of $2} 
million for the new laboratories. The 
Institute also receives revenues from 
consulting and technical services 
rendered. 

Although most of the 250 or so 
Ph.D. graduates associated with the 
Institute have so far been chemists, 
the Institute intends to vary the fields 
in which postgraduate students will 
receive -assistance and already four 
men are doing doctorate thesis research 
in chemical engineering. 

The new building will be a two- 
storey brick structure with an extensive 
glass frontage and will provide 70,000 
sq. ft. of floor area. It will contain 
administrative offices, chemistry and 
engineering research laboratories. At 
present, the Institute has a staff of 
about 150, together with 21 graduate 
training students, and occupies a build- 
ing erected by the industry on the cam- 
pus of McGill University, Montreal. 
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Prof. Newitt on 





The New Outlook in 


Chemical Engineering Education 


Last month we published a summary of the recent Symposium on Chemical Engineer- 
ing Education organised by the Institution of Chemical Engineers, and included 
one or two points from the summing up by Prof. D. M. Newitt, D.Sc., F.R.S. 
(Courmulds Professor of Chemical Engineering, Imperial College of Science and 


Technology). 


Prof. Newitt’s comments touched on subjects of great importance 


for the future of chemical engineering education, such as the proper place of science, 
and of practical training, and the best way of meeting the needs of industry, and 
here we present a fuller summary of his remarks. 


IRSTLY in regard to the ‘ require- 

ment,’ our industrial friends rightly 
place the emphasis upon character 
development rather than upon func- 
tional proficiency. As Dr. Mayo (Esso 
Petroleum Co. Ltd.) pointed out, 
industry has ‘ a prime need for flexible 
all-rounders and men of balanced per- 
sonality.” I have the impression that 
he is not very much concerned with 
what is taught at the undergraduate 
level provided it results in the student 
acquiring the habit of thinking logically 
and coherently, together with the 
ability to convey his thoughts clearly 
and concisely in qualitative and quan- 
titative language. This point of view 
is shared by the great majority of 
teachers and we may recall that one of 
the pioneers of chemical engineering 
education, Prof. W. K. Lewes, defined 
its objective as ‘ The development of 
the capacity of the student when faced 
with a new and unfamiliar situation 
to handle it with a competence, involv- 
ing skill, initiative and leadership.’ 

But there are other implied objec- 
tives which were not explicitly men- 
tioned in any of the papers. Prof. 
Coulson (Durham), for example, has 
drawn attention to the need for 
stimulating the inventive genius of the 
student as the direct if not the only 
means of recovering technological 
initiative in this country; and Prof. 
Denbigh (Edinburgh) has given a 
warning of the undesirability of 
attempting to adapt syllabuses in 
chemistry and physics to the specific 
needs of present-day technological 
practice. It is important to bear in 
mind that students are being trained 
not only for industry today but for 
industry as it will be in ten years’ 
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time, when new techniques, new pro- 
cesses and new requirements may be 
expected to be operative. 


Postgraduate training 

Drs. Clayton (I.C.I. Ltd.) and Mayo 
are on less sure ground when they 
attempt to assess the value of academic 
research and of postgraduate studies 
as part of a university education. 

An undergraduate course is normally 
of three years’ duration, during which 
time the student is almost continually 
absorbing new knowledge with little 
or no time for its digestion. He is 
constantly harassed by impending 
examinations, by report writing and 
by the other apparatus of the academic 
system. The two years he spends on 
postgraduate work reverses this pro- 
cess. He has then to give out rather 
than to take in, to apply what he has 
learned, to use initiative and to break 
new ground. It is a valuable experience 
and there is no greater satisfaction to 
a teacher than that of watching a good 
intellect free itself from the academic 
shackles and unfold and expand under 
the stimulus of creative thought. 

A similar period in industry is not, 
in my view, any substitute for this 
exciting experience, and here I would 
like to suggest that postgraduate 
research, and by that I mean training 
in the methods of research, should not 
necessarily be confined to students 
with good honours degrees. It is of 
equal if not of greater value to the less 
gifted student. It is true that the 
results of his work may have no 
intrinsic scientific value, but the in- 
direct result on his morale is in many 
instances most rewarding. The real 
significance of a higher degree is that 










it gives evidence of a capacity for 
creative thought and for translating 
thought into action. 


New trends in teaching 


Coming to methods of training and 
to new trends in teaching, the picture 
is by no means so clear. 

The problem of training has both 
its strategic and tactical aspects, the 
former being concerned with educa- 
tional policy and the latter with the 
content of formal courses. Here, if 
I may say so, the symposium has been 
a little out of balance. Both the 
authors of papers and those taking 
part in the discussion have stressed 
the tactical aspect and very little of 
a constructive nature has been said 
about policy. 

The syllabuses of practically all 
university, technical college and insti- 
tution courses in chemical engineering 
are a legacy from the past—from the 
days when the functions of a chemical 
engineer were not well understood 
and when the subject was still con- 
sidered to be a synthesis of chemis- 
try and mechanical engineering with 
various oddments thrown in; they 
are all very much overloaded with 
extraneous material which, in the light 
of recent experience, might well be 
omitted. Prof. Garner (Birmingham), 
in a paper on undergraduate training, 
points out the difficulty of welding 
together such a multiplicity of subjects 
into a coherent and understandable 
discipline, and many other members 
have spoken in a like sense. From 
time to time slight modifications have 
been made to existing syllabuses, but 
the problem is one which cannot readily 
be solved by any half measures and 
a drastic reorganisation of the whole 
course may be found to be necessary. 


An ideal course 


It would be a useful exercise to try 
and formulate an ‘ ideal’ course based 
upon a fresh assessment of the func- 
tional requirements of the chemical 
engineer and bearing in mind that 
only three academic years are available. 
In doing so, certain agreed principles 
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might be laid down to serve as a guide 
in framing the details of the course. 

If we look at their present structure, 
as exemplified by the Institution’s 
pamphlet, ‘Scheme for a Degree 
Course in Chemical Engineering,’ 
it will be noted that they almost 
invariably include: 

(1) the physical sciences—chemistry 

and physics ; 

(2) mathematics ; 

(3) certain subjects selected from 
other technologies, e.g. mech- 
anical, civil and electrical en- 
gineering and metallurgy; and 

(4) chemical engineering science and 
technology. 

For organisational reasons it is usual 
to devote the first two years of the 
course mainly to (1), (2) and (3) and 
the final year to (4). 

A serious objection to this arrange- 
ment is that the student is not intro- 
duced to his principal subject until 
the third year and he is in consequence 
unable to appreciate the relationship 
between the various subjects at an 
early enough stage in the course. All 
speakers have agreed that the basis of 
academic training in chemical en- 
gineering should be a thorough ground- 
ing in physics and chemistry, and 
these two subjects therefore are in- 
cluded in the ‘ideal’ course and 
should occupy a substantial part of 
the first and second years. The in- 
clusion of mathematics as a separate 
subject is perhaps open to question. 
The physical sciences are and will 
continue to be the main source of all 
progress in chemical engineering and 
they should be taught as distinct dis- 
ciplines and without emphasis on 
specific applications to the techno- 
logical practice of today. Mathematics, 
on the other hand, is to the chemical 
engineering student a tool employed 
in conventional ways in all parts of the 
course. Familiarity with its use is 
essential and can best be achieved by 
constant practice in solving problems 
directly related to the sciences and 
technologies, as distinct from formal 
teaching. In a paper on ‘ The Place of 
Mathematics,’ Prof. Sellers (Swansea) 
expresses essentially this view, although 
he does not go so far as to advocate 
the omission of mathematics entirely 
as a separate subject. 

Having laid a foundation for the 
course, the question arises as to the 
desirability of including subjects taken 
from other technologies —as, for 
example, hydraulics, the strength of 
materials and physical metallurgy. 
Here opinion appears to be divided. 
From the point of view of organisation 
it is simpler to make use of existing 
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courses in the departments of mech- 
anical, civil and electrical engineering 
and metallurgy, although the sylla- 
buses may not be at all appropriate to 
the needs of the chemical engineering 
student. The disadvantage of this 
course, however, is that chemical 
engineering aspects are likely to be 
overlooked, important applications 
may be entirely omitted and the 
various subjects may not be properly 
integrated. 


The place of chemical engineering 
science 

An alternative procedure would be 
to omit from the curriculum labelled 
subjects which, from long custom and 
usage, have become associated with 
formal syllabuses relating to the 
requirements of other technologies 
and to reconstitute the syllabuses from 
their parent physical sciences under 
the general name of chemical engineer- 
ing science. Thus, for example, the 
chemical engineering counterpart of 
“strength of materials ’ and ‘ physical 
metallurgy ’ would be ‘ properties of 
the solid state’ and ‘ properties of 
metals,’ respectively, the treatment 
being adapted to the more generalised 
requirements of the chemical engineer. 

Chemical engineering science would 
also include such subjects as momen- 
tum heat and mass transfer. 

We can now represent the skeleton 
framework of the ‘ideal’ course as 
follows: 

First year: 

Chemistry I 

Physics I 

Chemical engineering science I 
Second year: 

Chemistry II 


Physics II 
Chemical engineering science II 


Third year: 
Chemical engineering operations 
Chemical engineering processes 
It will be noted that chemical 
engineering science, appearing in the 
first two years, serves to link the 
physical sciences with the technology 
of the third year, without the inter- 
vention of other technologies. In this 
way the real significance and impor- 
tance of basic scientific principles 
would be illustrated from the begin- 
ning in their practical application and 
the student would be left in no doubt 
that chemical engineering is an applied 
science in its own right. 


Formalisation 

Prof. Coulson has dealt with some 
recent trends in the methods of teach- 
ing which suggest that chemical 
engineering is beginning to suffer 
a process of formalisation in the 





academic tradition. I must confess to 
a dislike of all formalisation in teach- 


ing. It is no doubt a good thing in 
textbooks to arrange, classify and 
define arbitrary boundaries to pheno- 
mena and no great harm is done 
provided the textbooks are constantly 
revised or rewitten; but there should 
be no such restrictions in teaching. 
Unfortunately the practice has grown 
up in universities and technical col- 
leges of giving courses of lectures 
which cover the entire syllabus of the 
various subjects and may indeed be 
little more than precis of textbooks; 
and students now expect that atten- 
dance at lectures and tutoriajs will 
absolve them from any necessity for 
private reading. I think this is a most 
undesirable feature of the modern 
educational system. It would be much 
better if students were encouraged 
and indeed placed under an obligation 
to read from selected books, if atten- 
dance at lectures was optional and if 
lecturers had the time and opportunity 
to deal with such aspects of their 
subject as they considered required 
special presentation or emphasis. 


Practical training 

Dr. Rumford’s (Glasgow) paper on 
the function and place of practical 
training raises a number of issues of 
considerable importance. Practical 
training may be said to include (a) 
laboratory experiments on small-scale 
apparatus and plant, (5) postgraduate 
research and (c) work on an industrial 
plant usually carried out during vaca- 
tion periods in the first two years of 
an undergraduate course. 

In regard to the objectives of such 
training it is as well to dispel any idea 
that it can take the place of the 
experience gained in actual plant 
operation over a long period and it 
must be recognised that a graduate 
chemical engineer has, at his first 
entry into industry, little or no prac- 
tical knowledge of the detailed working 
of a plant. It would indeed be wrong 
in principle for a university to attempt 
to teach ‘ know-how.’ Vacation 
courses when carefully planned have 
a limited value in familiarising the 
student with the general operation of 
large-scale plant and in exposing him 
for a short period to the atmosphere of 
urgency which characterises industrial 
operations. Practice schools are prob- 
ably an improvement on vacation 
courses, but it is very questionable 
whether the gain to the student is 
commensurate with the time spent and 
the cost incurred. 

From the discussion it appears that 
industry recognises this particular 
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difficulty and is quite prepared to deal 
with it by giving all recruits a pre- 
liminary period of practical training. 
Well-planned laboratory exercises and 
research, on the other hand, are an 
indispensable part of training in that 
they serve to illustrate the operation 
of fundamental principles in specific 
cases. They need not involve costly 
or elaborate plant and, in general, are 
best conducted by means of ‘ models.’ 

To sum up I would suggest that 
one of the most satisfactory features 








of the symposium has been the expres- 
sion of mutual understanding between 
the various interests—industry, the 
universities, technical colleges and 
schools—concerned in higher techno- 
logical education. The problem of 
increasing technological potential is 
urgent and vital to our future, and it 
is a problem which can only be satis- 
factorily solved by a full collaboration 
between educationalists and indus- 
trialists, each taking his proper share 
in the task. 





NEW technique known as freeze 

grinding* makes use of the fact 
that, when cooled to very low tem- 
peratures by liquid nitrogen (boiling 
point, -195.8°C.), many substances 
acquire unusual properties. Rubber 
becomes hard enough to be machined. 
Zinc becomes brittle; so, to some 
extent, does carbon steel and iron; 
but aluminium, copper, brass and 
stainless steel are not affected by 
extreme cold. Freeze grinding, it is 
claimed, can reduce costs, raise pro- 
duction rates, avoid degradation of 
the product, result in finer particles 
and reduce explosion risks. In 
addition, some materials hitherto un- 
suitable for reduction to fine particles 
can now be ground. 


*A more detailed account of this tech- 
nique was contained in an article in our 
associate journal, Manufacturing Chemist, 
of December 1956. 


Experimental freeze 
grinding plant at the 
factory of Dohm Ltd. 
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FREEZE GRINDING 


Freeze grinding is particularly suited 
to materials which are volatile or 
sensitive to heat or oxidation, includ- 
ing many foodstuffs containing oils; 
to pharmaceuticals easily affected by 
heat or oxidation; and to plastics 
like polyvinyl chloride where normal 
methods are slow and tend to produce 
particles rather ragged in appearance. 

Field trials in Britain, initiated by 
British Oxygen Research & Develop- 
ment Ltd., have used stainless-steel, 
high-speed, hammer-type mills fed by 
cooled particles from a heat exchanger 
to which the liquid nitrogen is fed 
from a small transporter by dry 
nitrogen gas cylinders. 

Most of the experimental work was 
carried out on polythene and nylon, 
which are not easily powdered without 
generating enough heat to cause mole- 
cular degradation. The most promis- 
ing results were obtained with nylon. 





Polythene ground at normal tempera- 
ture has a rugged appearance (left). 
The desired quality is produced by 


grinding by impact under 
nitrogen (right). 


liquid 


Ignoring capital outlay, a cost analysis 
indicated that nylon could be pro- 
cessed for an increase of 12°, on the 
raw material cost. It was demon- 
strated that, if ground at ambient 
temperature, the throughput of nylon 
is less than one-eighth of that of the 
low-temperature process. Hence, 
although the prime cost is lower with 
normal methods, the burden of on- 
costs should favour the use of freeze 
grinding. 

While freeze grinding is not expected 
generally to reduce costs among the 
more friable materials, new products 
and processes dependent on small 
particle size may be expected to be 
developed in many industries. 





BUTANOLS PRODUCTION BY 


A SECOND large-scale carbonyla- 
tion plant has been started up by 
Imperial Chemical Industries Ltd. at 
Billingham, County Durham. This 
plant will be used for the production of 
butanols. 

The raw material for the new carbony- 
lation plant, propylene, will come by 
pipeline under the River Tees from the 
oil crackers operated by the Billingham 
division at I.C.I.’s Wilton works in 
north Yorkshire. At Wilton, I.C.I. has 
the largest centre of petroleum chemicals 
production outside the U.S. with two 
oil crackers in production and another 
scheduled to come into operation at the 
beginning of 1959. 

With their No. 2 carbonylation plant 
in full production, I.C.I.’s output of 
butanols is increased seven-fold. No- 
where else in the world is the carbonyla- 
tion process, sometimes known as the 
Oxo process, carried out on such a large 
scale as at Billingham. Since 1952 the 
process has been used to produce butanols, 
but the demand for these alcohols has 
consistently been in excess of indigenous 
production. With the new capacity 
available, the need for imports will be 
eliminated; these imports have been 
coming from the U.S., Germany and 
Sweden. 

The advent of No. 2 carbonylation 
plant will have the further beneficial 
effect of leaving No. | plant entirely for 
the production of iso-octanol, Alphanol 
and Nonanol. These alcohols, which are 
made by the same process as butanols 
but from different raw materials, are 
used in increasing tonnages for the 
manufacture of phthalates and other 
esters, which in turn are used as plasti- 


CARBONYLATION 





A section of No. 2 carbonylation plant, 1.C.I. Ltd. Billingham Division, which 
started up last month. 


cisers for polyvinyl chloride. 

The biggest consumer of butanols is 
the paint and lacquer industry, which 
uses butanols (either as such or in the 


form of esters) mainly as solvents or 
plasticisers. Other users include manu- 
facturers of pharmaceuticals, printing 
inks and hydraulic brake fluids. 





Naphtha purified by hydrogenation 


The French coal-mining combine, 
Houilléres du Bassin de Lorraine, have 
recently introduced at their Carling 
works a new purification method for 
crude coal-tar naphtha, which is 
notable for its very modern technique. 

In the classic method of purification 
the naphtha is first separated by frac- 
tional distillation into crude benzole, 
toluol and xylol. Each fraction is 
then treated successively with sul- 
phuric acid and aqueous caustic soda 
to remove alkaline and acid impurities, 
and the neutral oils are redistilled to 
yield benzene, toluene and xylene of 
the desired purity. The method is 
expensive owing to the cost of the 


260 


auxiliary chemicals and the loss of 
hydrocarbons, the amount of which 
depends on the degree of purity 
required and may be as high as 15%. 

The new method, which can only 
be used for the treatment of fairly 
large quantities, consists in hydro- 
genating the crude naphtha under 
pressure in presence of a catalyst, when 
all impurities and all unsaturated 
hydrocarbons will react with hydrogen. 
The mixture is then fractionated; the 
loss of hydrocarbons amounts to only 
some 2°, and the final products are of 
very high purity and practically free 
from carbon disulphide and thiophene 
(less than 30 mg. of sulphur per kilo). 


The method of catalytic hydro- 
genation also allows the production of 
a motor spirit without distillation. 
The latest development of the process 
consists in the use of coke-oven gas in 
place of pure hydrogen. 

The plant at Carling has a capacity 
of 70,000 tons p.a. and is big enough 
to deal with more than half of all the 
naphtha produced in France. The 
purification of crude naphtha on such 
a large scale has made it possible to 
start the production of other chemicals 
for which the isolated and purified 
naphtha constituents serve as raw 
materials, such as the manufacture of 
styrene, which is required for making 
synthetic rubber and plastics and up 
to now had to be imported at the cost 
of 2,000 million francs p.a. 
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Census of Operatives Gross output per Net output per 
cos i Ss 4 Industry Production Other workers person employed person employed 
£(1956) £(1956) 
1950 5.85 6,450 1,190 
1949 6.07 6,130 1,140 
1948 5.98 6,060 1,120 
1935 10.90 4,540 1,130 


1950 1.67 3,400 1,530 
1949 1.83 2,980 1,300 
1948 1.80 3,250 1,520 
1935 2.03 3,800 1,860 


1950 2.82 3,470 1,170 
1949 2.87 3,040 1,040 
1948 2.89 3,000 1,050 
1935 2.87 3,120 1,250 


1950 2.86 4,380 1,190 
1949 2.99 4,430 1,120 
1948 2.98 4,580 1,160 
1935 3.92 5,000 1,220 


1950 2.56 3,160 1,270 
1949 2.66 2,720 1,030 
1948 2.71 2,760 1,100 
1935 4.16 2,640 1,590 


1950 1.77 3,120 1,740 
1949 2.41 2,510 1,150 
1948 2.35 2,560 1,120 
1935 2.61 3,300 1,910 


1950 
1949 
1948 
1935 


1950 
1949 
1948 
1935 


1950 
1949 
1948 
1935 


1950 
1949 
1948 
1935 
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1949 
1948 
1935 
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1948 
1935 
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1948 
1935 
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1948 
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1950 
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1948 
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1950 
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1948 
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1950 
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1948 
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1950 
1949 
1948 
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Personnel = os aaa 
Requirements 


HE accompanying table is derived 

from the Board of Trade censuses 
of production. The first column gives 
the year and the second gives the 
ratio of operatives to other workers. 
It is relatively easy to estimate the 
number of process workers for a given 
process and other labour requirements 
can be calculated from the appropriate 
ratio. 

The third column gives the gross 
output per person employed. Know- 
ing the expected turnover, the total 
number of workers can be calculated. 
Alternatively the figures can be used 
to check whether a proposed process 
is likely to be economical in the 
utilisation of labour. If gross output Toilet preparations and 
per person is not in line with the perfumery 
tabulated figures there may be good 
reason to look critically <t the process. 

The table may be useful as a means Explosives and fireworks 
of detecting errors in estimating and 

for checking the order of estimated 

figures. 

The net output as defined by the Paint and varnish 
Board of Trade is gross output minus 


Dyes and dyestuffs 


Fertiliser, disinfectant, in- 
secticide and allied trades 


Coal tar products 


Chemicals, general 


Drugs and pharmaceuti- 
ae <s a 


2,790 1,430 
2,680 1,410 
3,600 2,200 


1,260 668 
1,120 622 
1,105 657 
2,160 1,120 


3,520 1,340 
3,380 1,300 
3,600 1,380 
3,360 1,670 


4,800 1,170 
4,290 1,020 
3,970 1,040 
3,380 1,580 


3,230 1,240 
3,060 1,260 
3,040 1,300 
3,240 1,980 


3,230 1,510 
2,890 1,420 
2,780 1,400 
4,080 2,400 


4,390 840 
4,140 820 
3,380 770 
4,390 1,540 


13,900 825 
8,950 925 
8,090 1,370 
8,770 3,440 


5,260 1,510 
5,000 1,450 
4,850 1,330 
5,840 2,340 


5,400 1,030 
4,260 920 
3,950 900 
8,100 1,530 


3,420 1,300 
2,860 1,000 
3,100 1,090 
2,640 1,120 


3,890 1,230 
3,270 1,090 
3,200 1,130 
3,820 1,650 


cost of purchased materials and fuel 

minus payment for work given out. Soap, candles and 
The fourth column of the table, based glycerine 

on net output, can be used in the same 

way as the data based on gross output. 


Polishes 





CPE COST INDICES 
LATEST FIGURES 


Here are the two latest figures 
to be added to our cost indices 
(June 1949 — 100): Plant Con- 
struction Cost Index, March, 
168.7; Equipment Cost Index, 
March, 158.7. 


Matches ... 














Mineral oil refining 

B.C.P.M.A., and Plant Prices 

Readers keeping up with our indices for 
equipment and construction costs, which ; 
we started in January, will be interested in Oils and greases ... 
the statement in the annual report of the 
British Chemical Plant Manufacturers 
Association that the Association was 
recently approached by the Board of Seed crushing and oil 
Trade for help in ccllecting details of refining a 
prices of typical items of chemical plant. 
The B.C.P.M.A. executive committee felt 
that even indices for individual items of 
plant would be open to criticism on the 
grounds of unreliability and could, if pub- 
lished, be used against members. The 
Board of Trade was therefore informed 
that the Association could not support any 
approach it might make to individual 
members. 





Glue, gum, paste and 
allied trades 


All industries 


(teen Tt automa Tl autem Tt ameeteenen Tl ameter Tt aged Tl ame Tt ambos Tl amen ae ee (aaietieeeen 1 aumento 1 autem Tt amet Tt amet TT ammeetete 


PRNY SLLO VY meme BOWN DAA Nees NNEe NVNNN Sees ANN NNN 
SAU BWNKE CANO WHWW BDeNS WROD OOO UK cS WUD UU CARS NOOO 
BNYVOD GAUAQ HHKHKg Seas SSE SSRBS SEES SUSS AVSS AG2XS SSB RSB8! 
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* Personal Paragraphs * 


% At a ceremony held in London 
recently, Sir George H. Nelson, 
BART., Chairman of the English Electric 
Group of companies, was installed as 
this year’s president of the Institution 
of Mechanical Engineers. Already a 
past-president of the Institution of 
Electrical Engineers, this new appoint- 
ment gives further recognition of his 
services to the engineering industry 
and to his work in the field of tech- 
nical education. Mr. N. Elce, director 
and chief mechanical engineer, Metro- 
politan-Vickers Electrical Co. Ltd., 
has been elected a vice-president of 
the Institution. 


% Costain-John Brown Ltd. has an- 
nounced that Mr. E. Mensforth, 
C.B.E., has been appointed to the 
company’s board of directors. 


* Mr. N. Youatt, managing director 
of Rhodes, Brydon & Youatt Ltd., 
recently left on a round-the-world 
tour, with 4 view to making personal 
contact with users of the company’s 
range of centrifugal pumps, and also 
to promote sales and establish agencies 
in countries where the company is not 
already represented. 


* Mr. J. W. Platt, who is a managing 
director of the Shell Petroleum Co. 
Ltd., and a principal director of N.V. 
de Bataafsche Petroleum Maatschappij, 
the two parent operating companies 
of the Royal Dutch/Shell Group, has 
decided to retire from these offices 
with effect from the end of June, 
before which date he will have reached 
the age of 60. Mr. J. P. Berkin, 
C.B.E., has been appointed, with effect 
from July 1, a managing director of 
Shell Petroleum and a principal 
director of the Netherlands company. 


%* Mr. H. Driver, M.B.£., T.D., has 
been appointed alternate to Mr. 
Marshall E. Young on the board of 
Monsanto Chemicals Ltd. Mr. Driver 
will continue in his office as secretary 
of the company and head of the legal 
department. 


%* Prof. G. Wesley Austin has ac- 
cepted an engagement as consulting 
supervisor to the Metallurgy Division 
of B.I.S.R.A. He will be responsible 
for the general supervision of the 
metallurgical research programme on 
behalf of the Metallurgy (General) 
Panel of the Association. 


%* Mr. A.S. Dodd has been appointed 
a director of John Thompson Water 
Tube Boilers Ltd. and London mana- 
ger of John Thompson Ltd. At the 
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Mr. N. Youatt. 


London office he succeeds Mr. C. J. 
Howard, who was recently appointed 
managing director of John Thompson 
Water Tube Boilers Ltd. At John 
Thompson Ltd., Belfast, Mr. J. Boyd 
has been appointed area manager, to 
represent all of the John Thompson 
Group companies in Northern Ireland 
and Eire. 


%* The Du Pont Co. (United King- 
dom) Ltd. has announced the appoint- 
ment of Mr. D. H. Conklin as 
managing director and Mr. W. D. 
Eaton as secretary and treasurer of the 
company. 


* Mr. J. O. Hitchcock, a director of 
the Mond Nickel Co. Ltd. has been 
elected a director of Henry Wiggin & 
Co. Ltd. 


* Mr. D. H. Peace, manager of the 
plant sales division of the British Ceca 
Co. Ltd., has been awarded a travel 
grant to visit Australia under the 
auspices of the English Speaking 
Union. This is the first of these travel 
grants for young U.K. business men 
to be awarded for Australia. Mr. 
Peace will spend six weeks in Australia, 
not only with a view to improving 
knowledge of the country and its 
economic situation, but also to study 
the particular type of business with 
which he and his company are con- 
cerned. Visits will be made to all the 
main centres and state capitals in 
Australia as well as to many industrial 
undertakings. British Ceca manu- 
factures activated carbons, activated 
earths, kieselguhr etc. The company 


also design and supply many items of 
chemical plant such as solvent re- 
covery, dust filtration and air- and 
gas-cleaning equipment. 


* Mr. J. W. Nelson, chemical en- 
gineer, has been posted to Toronto, 
Canada, to the firm of Dominion, 
Scott, Barron, Ltd., one of the 
associate companies of the Henr 
Balfour Group. Formerly, Mr. Nelson 
represented George Scott & Son 
(London) Ltd. in the north of England 


%* The British Aluminium Co. Ltd 
has announced that Mr. H. Smith 
will relinquish his post as superin 
tendent at Kinlochleven routine labora 
tory on becoming laboratory superin 





Mr. D. H. Peace. 


tendent at the Baie Comeau works of 
the Canadian British Aluminium Co. 
Mr. W. McCamley, of Kinlochleven 
research department, succeeds Mr. H. 
Smith as superintendent of the routine 
laboratory. 


%* Mr. E. N. Lowe has been ap- 
pointed senior export sales executive 
of British Tyre & Rubber Co. Ltd. 


% At the recent annual general meet- 
ing of the Association of British 
Ebonite Manufacturers, Mr. A. W. 
Hopkins, of the General Electric Co. 
Ltd., was re-elected chairman for 
1957-58. 


%* Dr. R. Weck has been appointed 
director of research of the British 
Welding Research Association. 


% Pfizer Ltd. have announced the 
appointment of Mr. W. J. Eastwood 
as sales manager of their newly created 
proprietaries division. 
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WESTERN GERMANY 


Formation of first German atomic 
power company 

The first German company ex- 
clusively concerned with the planning, 
design, construction and sale of atomic 
power stations has been set up in 
Mannheim by the Swiss company, 
Brown Boveri & Cie A.G. The new 
company—which is to be known as 
Atomkraft GmbH.—so far only exists 
on paper, but it is understood that 
Brown Boveri (who exhibited a model 
reactor at the Hanover Fair two years 
ago) have already secured the necessary 
technical staff for the undertaking. 


Uranium deposits uneconomic 

A thorough investigation of the 
uranium deposits in the valleys of the 
Obere Kinzig in the northern Black 
Forest has shown them to be un- 
economic in present circumstances. 
Uranium obtained from them would 
cost five to six times the present world 
market price; they could only be of 
interest if at some future date rising 
demand were to outstrip supplies from 
elsewhere. 

ITALY 


Chemical catalyst manufacture 

A new plant to manufacture chemical 
catalysts and liquid bright gold for 
ceramic decoration was _ formally 
opened in Rome recently by Industrie 
Engelhard S.p.a., the newest member 
of the world-wide Engelhard Industries 
Group. 

All types of precious-metal catalysts 
for the petroleum, chemical and 
pharmaceutical industries in Italy and 
nearby countries are being produced 
at the new factory. 


SOUTH AFRICA 


Potential source of nickel 
The new pilot plant at the Empress 
nickel claims near Gatooma, in 
Southern Rhodesia, has been com- 
pleted. This marks a major step for- 
ward in the establishment of a nickel 
mine that may prove to be among the 
| biggest in the world. Its ultimate size 
will be decided from the results 
obtained from the pilot plant. These 
results will give the owners, the Rio 
Tinto Mining Co. of Central Africa 
Ltd., a blueprint for future operations. 
This decisive test run will continue 
over the coming months in order to 
provide as complete a picture as 











possible. Two years may elapse before 
a full-scale mining stage is reached. 
Estimated cost of the projected mine 
has been put as high as £20 million. 
Most nickel used by the industries 
of the Western world comes from the 
dollar areas and is controlled by the 
International Nickel Corporation of 
Canada. Rio Tinto, it is believed, is 
assured of a ready market for its pro- 
duct, which will not only be a dollar- 
saver but will ease a critical shortage 
and perhaps establish a freer market. 


MEXICO 


Titanium dioxide plant 

Du Pont has completed a pre- 
liminary study and is working on 
plans for a new titanium dioxide plant 
in the state of Vera Cruz, which will 
cost about $3 million. The plant will 
produce titanium dioxide pigments 
for the first time in Mexico. 


UNITED STATES 


Electronic computor programme 
saves costs 

Through the development and use 
in process engineering of a new pro- 
gramme for its electronic computor, 
the M. W. Kellogg Co., New York, 
a subsidiary of Pullman Inc., has been 
able to accomplish in two weeks the 
work normally requiring a minimum 
of six weeks and also to achieve a saving 
of many thousands of dollars in 
material costs alone. 

The new programme calculates a 
complete mole balance around an 
absorber-stripped system of a catalytic 
cracker gas recovery unit. Applied to 
production work, the programme has 
made possible in its first application 
a 12}°., saving in the cost of materials 
and incremental utilities for one 
absorber-stripper. 


Open-pit borate operation 

Tincal ore, principal raw material 
for many important boron chemicals, 
was reached at a depth of 137 ft. in 
digging operations into the main 
borate-ore body of a new open-pit 
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NUCLEAR PLANT PROGRESS 


Sir Josiah Eccles, who as deputy chairman (operations) of the Central Electricity 
Authority will be responsible for the commissioning and operation of England’s 
first commercial nuclear power stations, saw the progress being made on the 
manufacture of parts for the Authority’s Berkeley (Gloucestershire) nuclear 
station. Standing in front of the massive dome which, when inverted, forms 
the bottom of the 1,000-ton reactor vessel, are, from left to right: Mr. E. W. Thomp- 
son, chairman, John Thompson Ltd.; Sir Josiah Eccles; Mr. H. West, managing 
director, A.E.I.-John Thompson Nuclear Energy Co. Ltd.; and Mr. J. H. N. 
Thompson, deputy chairman, John Thompson Ltd. 
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mine of the United States Borax & 
Chemical Corporation at Boron, 
California. 

A total of more than 7 million tons 
of overburden has been removed since 
the pit was first started early last year. 
Production is scheduled to begin early 
next month under the Pacific Coast 
Borax Co. division. 

Described as the first large open-pit 
borate operation in the U.S., it also 
uncovered the biggest known sodium- 
borate-ore body in the world, the 
company announced. 


Naugatuck chemical expansion 

Naugatuck chemical division of the 
United States Rubber Co. recently 
announced the completion of one 
expansion programme and the start of 
another. Cost of both programmes will 
total more than $9 million. 

Production of Paracril, an oil-resis- 
tant synthetic rubber, has been in- 
creased 60°, at the division’s Baton 
Rouge plant at a cost of approximately 
$2 million. 

It was also stated that foundations 
have been laid for a new chemical 











“AND NOW ALONG COMES THIS ONE TO DO THE 
WORK OF THREE OF THEM” 





plant on a 150-acre site in the Scotts 
Bluff area of Baton Rouge. Scheduled 
to be completed in December, this 
plant will require a total investment 
of more than $7 million. It will be 


used to make Kralastic plastic materials 
employed in pipe, automotive parts 
and many industrial products. 

This new plant will triple Naugatuck 
Chemical’s production capacity for 
Kralastic. When completed it will also 
give them the capacity to make more 
than 60 million lb. p.a. of plastic and 
synthetic rubber in Baton Rouge. 


Chlorine production 

The industrial chemicals division of 
Olin Mathieson Chemical Corporation 
will market all of the chlorine output 
of the new chlorine-caustic soda plant 
being constructed by Kaiser Aluminum 
& Chemical Corporation at Gramercy, 
La. 

The plant will have a capacity of 
100 tons/day of chlorine and equiva- 
lent caustic soda. The caustic will be 
used by Kaiser Aluminum in its new 
alumina manufacturing operation at 
Gramercy. 


TRINIDAD 
Chemical fertiliser plant 


A New York firm, W. R. Grace & 
Co., has decided to erect a {4-million 





Research — 


Corrosion testing and research 
methods 


The Fourth Summer School on 
Corrosion will be held at the Battersea 
Polytechnic, Department of Metal- 
lurgy, from July 15 to 19. The course 
is intended, primarily, to advance the 
knowledge of those already engaged 
in corrosion testing, but it should also 
be of value to chemists, physicists, 
metallurgists and chemical engineers 
who are interested in the techniques 
used in corrosion studies. A series of 
ten lectures will be given by a panel 
of lecturers and a demonstration of 
methods of corrosion testing will be 
given to illustrate the lectures. 


Atomic energy on display 

At the recent Hanover Trade Fair 
the U.K. Atomic Energy Authority 
provided material for two stands: one 
of them devoted to developments in 
nuclear power and the other to radio- 
active isotopes. 

Nuclear power exhibits covered an 
area of 4,000 sq. ft. and included new 
models of the Dounreay and Calder 
Hall projects. The Calder Hall model 
showed for the first time the complete 
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Education — 


station with four reactors and four 
cooling towers. Other models and 
photographs showed the processes by 
which the atomic reaction provides 
heat for conversion by steam processes 
to electricity and some of the ideas for 
future types of power stations on 
which research work is in progress. 
The A.E.R.E. at Harwell arranged 
an exhibit dealing entirely with the 
uses which have been developed for 
industrial purposes of radioactive iso- 
topes produced at Harwell and Amers- 
ham. Production of isotopes from 
these two centres is now running at 
over 30,000 consignments p.a., of 
which more than one-third are ex- 
ported to countries all over the world. 


Chemical Society elections 


At the recent annual general meet- 
ing of the Chemical Society, a number 
of elections were declared. Prof. 
M. J. S. Dewar (London) was elected 
honorary secretary; Professors Wilson 
Baker (Bristol) and R. D. Haworth 
(Sheffield) and Dr. L. E. Sutton 
(Oxford), vice-presidents; Professors 
A. J. Birch (Manchester), A. W. John- 
son (Nottingham), R. S. Nyholm 


Discussion 


(London) and R. A. Raphael (Belfast) 
and Drs. J. D. Loudon (Glasgow), 
R. E. Richards (Oxford) and J. C. 
Tatlow (Birmingham), members of 
council. 


M.I.T. summer courses 


The special summer programme of 
one- and two-week sessions arranged 
by the Massachusetts Institute of 
Technology, Cambridge, Mass., U.S., 
from June to September covers a wide 
range of subjects such as thermo- 
dynamics, nuclear reactor technology, 
food technology and principles of 
radioisotope utilisation. 


Engineering bursary 


The Junior Institution of Engineers 
are inviting entries for the annual 
Durham Bursary competition. En- 
trants, who must be over 19 and under 
25 years of age, compete by submitting 
a thesis on some engineering, tech- 
nical or scientific subject selected by 
the entrant. Further particulars of 
the bursary, which is valued at £20 in 
cash, may be obtained from the 
Institution at Pepys House, 14 Roches- 
chester Row, London, S.W.1. 


CHEMICAL & PROCESS ENGINEERING, June 1957 








st 














PVC ON SHOW 


A general view of the exhibition held at Imperial Chemical House, London, 
on April 30 and May !, showing the many uses for ‘Darvic’ PVC sheet. 





chemical fertiliser plant in Trinidad, 
provided it can make satisfactory 
arrangements with the Government, 
it has been announced. 

The proposed plant, it is stated, 
will use natural gas from Trinidad 
oilfields to produce such fertilisers as 
ammonia, urea and ammonium 
sulphate. 

ISRAEL 
Ethylene dibromide 
manufacture 

The Dead Sea bromine works have 
acquired patent rights in the manu- 
facture of ethylene dibromide, an 
anti-knock petrol additive, and plan 
to produce 1,800 tons p.a. 


PUERTO RICO 


New ammonia plant 

Gonzalez Chemical Industries, 2 
new Puerto Rican firm with heavy 
U.S. private financing, has placed on 
stream an ammonia plant, according 
to reports from San Juan. The plant 
is situated at Guanica, on Puerto Rico’s 
south coast. 

Built at a cost of $12,250,000, the 
plant is geared to produce 40,000 tons 
p.a. of anhydrous ammonia using the 
Texas Co.’s synthesis gas process. 
Crude oil from Venezuela forms the 
hydrocarbon raw material. 

A separate unit at the Guanica site 
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will turn out 115,000 tons of sulphuric 
acid, the sources added. Its major 
end product will be 130,000 tons p.a. 
of ammonia sulphate which, along 
with smaller quantities of aqua am- 
monia and anhydrous ammonia, should 
supply the island’s growing fertiliser 
market. 


FRANCE 


Natural gas exploited 

There are plans to build a factory 
to produce acetylene and ammoniac 
from the natural-gas deposits at Lacq 
in south-west France and a group is 
also planning to make deuterium 
(heavy water) from sulphurated hydro- 
gen from the same gas deposits. 

In addition they are to be used as 
fuel for a proposed aluminium plant 
with a production capacity of some 
50,000 tons p.a. 


SPAIN 


Potash mining proposals 

It is reported that a company is to 
be formed in Pamplona for the purpose 
of mining potash deposits in Navarre. 
The National Institute of Industry 
(I.N.I.) and several well-known firms 
are to participate. Some doubt has 
been expressed in economic circles as 
to the practicability of such a venture, 
market conditions for potassic salts 
being judged by some to be insuf- 
ficiently favourable to warrant such 
a large investment. The proposed 
registered capital is some 750 million 


pesetas. 
TURKEY 


New oil refinery 

Plans to build a new 65,000-bbl./day 
refinery in Turkey were announced 
recently by Mobil Overseas Oil Co. 
Inc., a subsidiary of Socony Mobil 
Oil Co. Inc. The refinery, scheduled 
to go on stream in 1960, will be built, 
as requested by the Turkish Govern- 
ment, by a group of companies com- 
posed of Mobil Overseas Oil Co. Inc., 





Manufacturing Chemist—Syn- 
thetic Analgesics and Antagonists, 2; 
The Changing Scene in Surface- 
Active Agents; Evaporators; Evapo- 
rating Plant; Allenbury’s Factory; 
Progress Reports. 


World Crops—Ratoon Rice; The 
Hawaiian Sugar Industry; Sugar- 
Beet Growing in the U.K.; The 
Mechanisation of Rice Production; 
Sugar-Cane Breeding in India; Rice 
in Spain. 


Automation Progress—Job 
Timer Aids Costing; Automatic Arc 
Welding; Automatic Feed and Trans- 
fer for Resistance Welding; Control 
Technique in Central Europe; Flaw 
Detection by Ultrasonics; Flow Pro- 
duction of Die Castings; Automation 
in the Press Shop; Hydraulic Servo 
Systems; Control of Skip Winding 
in Collieries; Textile Dyeing and 
Finishing. 





The Leonard Hill Technical Group—jJune 


Articles appearing in some of our associate journals this month include: 


Petroleum—Organising Safety 
Precautions; Combating Fire Risks; 
The Oil Geology of America; Sup- 
plying the Services; Continuous 
Grease Production; Oil from Coal. 

Dairy Engineering—Floors for 
Dairies; Fuel Efficiency at Crickle- 
wood; Care and Maintenance of 
Electric Motors in the Dairy, 2; 
Dairy Engineering 200 Years Ago. 

Atomics—The Building of Doun- 
reay; Engineering Problems of Nu- 
clear Power; Pressurised Water Re- 
actors for World Markets; Coolant 
Gas Circuits and Steam-Raising 
Plant; Nuclear Energy—A Con- 
ference for Industry; Instrumentation 
Progress; Denmark’s Atomic Debut; 
Homogeneous Aqueous Reactors. 


Corrosion Technology—Viny! 
Resin-Based Paint; Industrial Finishes 
—Formulation and Performance; Pre- 
treatment and Industrial Painting. 
















the British Petroleum Co., California 
Texas Corporation and the Royal 
Dutch Shell Group under arrange- 
ments recently concluded with the 
Turkish Government. 

The initial installations will include 
a crude-petroleum distillation unit and 
a catalytic reforming unit for up- 
grading naphtha. 


CANADA 


Phosphoric acid plant 

Electric Reduction Co. of Canada, 
which specialises in phosphate and 
chlorate chemicals, is to build a $5- 
million plant at Port Maitland, On- 
tario, on Lake Erie. Yellow phos- 
phorus from the company’s plant at 
Warennes, Quebec, will be used to 
produce ‘ electrothermal’ phosphoric 
acid. 

Facilities for the production of ‘ wet- 
process ’ phosphoric acid, derived from 
the acidulation of phosphate rock with 
sulphuric acid, will also be installed. 
The plant is expected to be operating 
early in 1958. Electric Reduction 
recently completed a sodium chlorate 
plant in North Vancouver, British 
Columbia. 


New refinery 

British American Oil recently an- 
nounced plans for the construction of 
a new multi-million-dollar refinery at 
Port Moody, B.C., near Vancouver. 
The refinery, which will have a capa- 
city of 20,000 bbl./day, will serve the 
growing Vancouver and west coast 
markets with a complete range of high- 
quality petroleum products. 

Scheduled for completion in late 
1958, the refinery will be completely 
integrated. In addition to topping and 
vacuum facilities, the main instal- 
lations will include catalytic cracking, 
catalytic reforming and alkylation units 
for the production of high-octane 
gasolines. Contract for building the 
refinery has been awarded to Canadian 
Kellogg Co. Ltd. 


INDIA 


Sulphuric acid production 

Indian production of sulphuric acid 
is expected to be double its present 
rate by the end of the second five-year 
plan. 

At present there are 37 factories 
manufacturing sulphuric acid with a 
capacity of 245,000 tons p.a. Licences 
have been issued for 14 additional 
units and for expansion of existing 
units. This would mean an additional 
capacity of 240,000 tons p.a. and would 
help to achieve self-sufficiency in basic 
chemicals, the target fixed in the 
second five-year plan. 
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NEW FINISH FOR PTFE RINGS 


A new technique for manufacturing 
*‘U’ and ‘V”’ ring packings in the 
chemically inert polymerised plastic 
polytetrafluoroethylene (PTFE) has 
recently been discovered by Crane 
Packing Ltd., of Slough, a member of 
the Tube Investment Group of com- 
panies. This new technique imparts 
a super-fine finish to the surfaces 
of ‘U’ and ‘V”’ rings, and clean, 
accurately formed ‘lips.’ This was 
previously impracticable using conven- 
tional moulding techniques. The illus- 
tration shows a PTFE ‘V’ ring made 
by this new technique. 


SOUTH KOREA 


Modern cement plant 

A modern cement plant with a pro- 
duction capacity of 200,000 tons p.a. 
is nearing completion at Moonkyong, 
South Korea, at the cost of about 
$U.S.12 million. 

The plant is the largest of its kind 
in South Korea and will meet more 
than one-third of the annual cement 
demand, estimated at about 550,000 
tons. 

NIGERIA 
New oil well planned 

A new, deep-test oil well in th 
western region of Nigeria is to b 
drilled in the near future by Shell-BI 
Petroleum Development Co., 0! 
Nigeria, some 16 miles south of Beni 
City, which lies about midway betwee: 
Lagos and Port Harcourt. 

Preparations on the site by engineer: 
and transportation officials are now ir 
progress and the well is scheduled to 
be ‘ spudded-in ’ in the second half of 
this year. 





COMPANY NEWS 


An informal reception was held 
recently at Q.V.F. Ltd., Duke Street, 
Fenton, Stoke-on-Trent, to mark the 
completion of the first stage of their 
development programme at Fenton. 
The new premises total 60,000 ft. and 
will be initially used by Q.V.F. for 
office accommodation, stores and ware- 
houses and for accommodating a new 
despatch department and a new tech- 
nical development section. 

A chemical plant erection depart- 
ment where large glass installations 
will be assembled for final checking 
and inspection before despatch to 
customers will also be included. 

* 


Due to continued expansion, Honey- 
well-Brown Ltd. have recently opened 
a new branch office at 5-7 New York 
Road, Leeds 2. The new office will 
handle all enquiries concerning indus- 
trial instrumentation, heating and air- 
conditioning controls, and precision 
switches. 

* 

The head sales office of Albright & 
Wilson (Mfg.) Ltd. and the London 
office of Albright & Wilson Ltd. are 
to move to larger premises. The new 
address is 1 Knightsbridge Green, 
London, S.W.1. 

During the past few years the con- 
tinued expansion of the company has 
led to a steady increase in the range of 
activities undertaken by these offices. 
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The new premises, in the first of the 
new office blocks to be completed in 
the redevelopment of Knightsbridge, 
have been planned to allow still 
further room for expansion. 

x 


Metropolitan-Vickers Electrical Co. 
Ltd. has announced that the postal 
address of the transformer department 
is now Floats Road, Wythenshawe, 
Manchester 23. 

* 

Shell Chemical Co. Ltd. and O. & 
M. Kleeman Ltd. announce that 
arrangements have been made whereby 
O. & M. Kleeman or its subsidiaries 
will have certain plastics raw materials 
manufactured by Shell Chemical Co. 
or its associates, which will be mar- 
keted under the trade names of O. & 
M. Kleeman. 

Under this arrangement Kleestron 
Ltd., a subsidiary of O. & M. Kleeman, 
will have its polystyrene manufactured 
at the Partington plant of Styrene 
Products Ltd., an associate of Shell 
Chemical Co. 

* 

The output in the heavy construc- 
tional shop of Newton Chambers & 
Co. Ltd. at Thorncliffe has doubled 
since 1947 and, by means of a newly 
completed extension, it is planned to 
increase it by a further 50%. The 
extension caters not only for the 
growing demand for the company’s 
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existing range of products, but also 
makes provision for new interests and 
projected engineering development. 
Almost one-half of the extension is 
devoted to modern facilities for weld- 
ing to Class I requirements, the fabri- 
cation of stainless steel, and line pro- 
duction by automatic welding of 
pressure and other vessels. The latest 
type of x-ray equipment has been 
provided, with facilities for the de- 
velopment and viewing of film which 
will be undertaken as a routine check 
on production welding processes. 
The remainder of the extension is 
designed and equipped for the larger 


and heavier fabrications for which the 
company is experiencing an increasing 
demand. More headroom has been 
provided, heavier capacity cranes in- 
stalled, and a special floor constructed 
to aid precision assembly of larger 
fabrications and weldments. 


* 


Following research and development 
work over the last seven years, Murex 
Ltd. have now decided to proceed 
with the erection, at their Rainham 
works, of an entirely new plant for 
the production of pure tantalum and 
niobium powders. The new plant is 





not expected to be in production until 
1959; meanwhile current demands are 
being met by extensions to the existing 
pilot plant. 


* 


A new joint company, Davy British 
Oxygen Ltd., will make available to 
the steel industry Oxysteel processes 
utilising the steel plant manufacturing 
resources of Davy and United En- 
gineering Co. Ltd., Sheffield, and the 
metallurgical techniques and tonnage 
oxygen plant manufacturing facilities 
of British Oxygen Engineering Ltd. 
and British Oxygen Linde Ltd. 





IN DU SWIRY IREPORWS ... 


Phosphorus research 

Sodium tripolyphosphate and sili- 
cones, which are among the additions 
of the past ten years to the range of 
products of the Albright & Wilson 
Group, are now established as major 
products, and the range of products 
for the metal treatment and plastics 
industries has recently been extended. 
The main research effort continues 
to be devoted to phosphorus deriva- 
tives, notably in the field of organic 
phosphorus compounds, for which 
additional plant is being installed this 
year. 

According to the annual report for 
1956, Albright & Wilson extended or 
improved many processes, including 
those for the manufacture of oil 
additive concentrates, dicalcium phos- 
phate, phosphorus acid and carbon 
tetrachloride. Substantial sums were 
also spent on the improvement of 
working conditions and the prevention 
of nuisance from fume and effluent at 
phosphorus plants. At Whitehaven 
the main items of capital expenditure 
were additions to sodium tripolyphos- 
phate capacity and expansion of the 
methyl ester plant. A new engineering 
workshop was completed, and progress 
was made on the new research labora- 
tory, which were to be fully equipped 
by the early summer. 


Expansion of chemical plants 

To improve and expand plants and 
laboratories and to build new ones, 
E. I. du Pont de Nemours & Co. 
(U.S.) spent $157 million in 1956. 
Sizeable expenditures, it is stated in 
the company’s annual report, were 
made on a number of projects. Four 
new plants were completed and began 
operation during the last quarter of 
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the year. Operation of a new neoprene 
synthetic rubber plant started at 
Montague, Michigan. A new sul- 
phuric acid plant at Columbia Park, 
Ohio, began operations, replacing the 
plant formerly operated at Lockland, 
Ohio. The Tucker, Georgia, plant 
near Atlanta started production of 
paints, enamels, and thinners. The 
production of Freon refrigerants began 
at the Antioch, California, plant; 
manufacture of tetraethyl lead started 
there early in 1957. 

New nylon and Orlon staple plants 
are under construction at Richmond 
and Waynesboro, Virginia, respec- 
tively. A plant for the production of 
pure silicon is being built at Brevard, 
North Carolina, and one for the manu- 
facture of titanium pigments at New 
Johnsonville, Tennessee. Construc- 
tion of a new cellophane plant near 
Tecumseh, Kansas, is expected to 
start shortly. 


Oil refining and petrochemicals 


Expansion in refinery throughput 
and in the manufacture of chemicals 
from petroleum feedstocks was des- 
cribed in the chairman’s annual state- 
ment to the British Petroleum Co. Ltd. 
In 1956 the company’s total refinery 
throughput was 32} million tons— 
3 million tons more than in 1955. The 
major expansion schemes at Kent and 
Kuwait are reported to be making 
excellent progress and, in addition, 
construction has begun of a new dis- 
tillation unit at Lavera refinery in the 
south of France to raise its throughput 
capacity from 2,200,000 to nearly 
4 million tons p.a. All these exten- 
sions should be completed towards 
the end of 1957 or early in 1958. 

The manufacture of chemicals from 






petroleum feedstocks continues to 
expand rapidly in the plants of British 
Petroleum’s three associated com- 
panies at Grangemouth. During the 
year the cracking capacity for olefin 
production at the plant of British 
Hydrocarbon Chemicals Ltd. has been 
doubled, ethylene manufacture now 
being at the rate of 60,000 tons p.a. 
Forth Chemicals Ltd. completed and 
commissioned its extensions, which 
have trebled the capacity for styrene 
monomer manufacture. Grange 
Chemicals Ltd., whose detergent alky- 
late plant started operation in 1955, 
has been producing a very high-quality 
product at well above designed output 
capacity. 

The existing plants of these three 
companies are expected to produce 
over 150,000 tons of chemical inter- 
mediates during 1957, in addition to 
high-grade motor spirit and other 
hydrocarbon by-products. Plans are 
in hand for further extensions to pro- 
duce polythene and further inter- 
mediates for the organic chemical 
industry. 


Chemical production and research 


Several new manufacturing projects 
have been completed by Monsanto 
Chemicals Ltd. recently. At Newport 
these included plants for the manu- 
facture of toughened polystyrene, for 
the manufacture of oil additives by 
a continuous process and for produc- 
ing the industrial preservative, sodium 
pentachlorophenate, in pelleted form. 

Projects nearing completion at the 
year’s end included, at Newport, a 
plant for the manufacture of cyclo- 
hexylamine and the first plant in 
Britain to make maleic anhydride as 
a first-intention product. The new 
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maleic anhydride plant, which is now 
in full production, is expected to 
enable the company to meet all known 
needs of British industry for this 
important product, which uses it in 
the manufacture of a variety of plastics, 
resins and paint raw materials. Cyclo- 
hexylamine will be used in the produc- 
tion of some rubber chemicals, but 
will also be available for sale. 

Several successful research projects 
were also mentioned by the chairman, 
Sir Miles Thomas, D.F.c., in his state- 
ment on the year’s progress. New 
processes developed included one 
doubling, at low capital cost, the pro- 
duction capacity of a plant making 
detergent additives for lubricating oils. 
New products introduced included 
improved grades of toughened poly- 
styrene and two new chemicals for 
the rubber industry. 

During 1956 the company des- 
patched some 97,250 tons of goods 
from its factories—an increase of 
11.8°%, over the previous year. The 
credit squeeze affected the company’s 
business with some of its home cus- 
tomers, particularly those supplying 
paint, plastics and rubber products 
to the motor, radio and electrical 
industries. 


Aluminium in Canada 


A report on progress made by its 
Canadian subsidiary was contained in 
the statement of the British Aluminium 
Co.’s chairman. The first ingot is 
expected to be poured around the 
turn of the year. Construction has 
been going ahead on the site and an 
area sufficient to take furnace rooms 
and ancillary buildings for a capacity 
of 160,000 tons p.a. of metal has been 
levelled, involving the removal of a 
large tonnage of rock. 


New Pennsalt plants 


Major products completed by Penn- 
salt Chemicals (U.S.) during 1956 or 
at present under construction include 
a new plant at Calvert City, Ky., to 
produce Isotrons (chlorofluorhydro- 
carbons) for the refrigeration and 
aerosol propellent industries, a potas- 
sium hydroxide unit in the same place, 
a substantial interest in solar salt 
production facilities in Utah and the 
start of a chlorine-caustic soda plant 
in Mexico. 


Capital additions to chemical plant 


During 1956, the Olin Mathieson 
Chemical Corporation (U.S.) spent 
approximately $49 million for gross 
additions to physical plant, property 
and equipment. The principal addi- 
tions, according to the annual report, 
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were the completion of a new cello- 
phane plant, expansion of chlorine and 
caustic soda facilities, construction of 
aluminium fabricating facilities and 
new pilot plants for nuclear and high 
energy fuels operations. A new 
sodium silicofluoride plant was com- 


pleted during 1956 at Houston, Texas, 
and has been in production since 
January of this year. Sodium silico- 
fluoride is used principally for the 
fluoridation of municipal water 
supplies and in the production of 
aluminium. 





RECENT PUBLICATIONS 


Paper air filters. A filter which 
meets all requirements in the sub- 
micron range, with a low resistance to 
air flow, and a tested collection 
efficiency of 99.95°,., is described in 
a new leaflet from Sturtevant Engineer- 
ing Co. Ltd., Southern House, Can- 
non Street, London, E.C.4. The 
filtering medium is a specially manu- 
factured paper with a skeleton of 
asbestos fibres for reinforcement pur- 
poses. 

Liquid liquid extraction. 
Countercurrent liquid/liquid extrac- 
tion machines made by Quickfit & 
Quartz Ltd. (Heart of Stone, Staffs.) 
are the subject of an illustrated 20-page 
booklet. The extraction process is 
briefly described and the construction 
of both semi- and fully-automatic 
machines is dealt with in some detail. 

Roller coverings. The important 
part played by rubber- and ebonite- 
covered rollers in the dyeing and tex- 
tile industries is discussed in a new 
leaflet just issued by Silvertown Rub- 
ber Co. Ltd., Herga House, Vincent 
Square, London, S.W.1. It is pointed 
out that coverings must be com- 
pounded and applied, under expert 
control, to a uniform density and high 
standard of finish if rollers are to have 
a long and trouble-free life under 
every condition of service. The final 
section deals with the applications of 
ebonite vessels, protective clothing, 
and vat, tank and pipe linings in both 
industries. 

Chemicals and plastics. A fully- 
illustrated brochure listing the 
chemical and plastics products of 
Monsanto Chemicals Ltd. has been 
published. General information con- 
cerning each product is given, and the 
publication concludes with a list of 
many of the industries served by these 
products. 

Heat treatment of welded con- 
structions. A 28-page booklet from 
the British Welding Research Associa- 
tion, 29 Park Crescent, London, W.1 
(price 5s.) indicates the main factors 
which should be considered in decid- 
ing whether to heat-treat a particular 
construction, and contains recom- 
mendations based on accepted present- 


day practice and current code require- 
ments. Information on stress-relicf 
data for typical steels is provided as 
well as a chapter on the generzl 
requirements for equipment, such a; 
gas-fired furnaces and electric induc 

tion heating. The booklet conclude; 
with a glossary of the terms used i: 

the text. 

Electronic equipment. Ten year 
of progress are recorded by Fielden 
Electronics Ltd., Paston Road, Wy- 
thenshawe, Manchester, in a 76-page 
lavishly illustrated booklet. As well 
as including articles on the range of 
instruments produced, some accouni 
is given of the history of the company 
and of its activities at home and 
overseas. 

Design consultants. The first 
Year Book of the Federation of 
Engineering Design Consultants has 
been published, some ten months after 
the Federation’s formation. Copies 
are available upon application to the 
General Secretary, Federation of En- 
gineering Design Consultants, St. 
Stephen’s House, Westminster, S.W.1. 
Price 5s. 





MNES LUNGS 


Society of Chemical Industry 
Chemical Engineering Group 
June 11. * Granulation,’ by W. C. 
Peck, 5.30 p.m., 14 Belgrave Square, 
London, S.W.1. 


Incorporated Plant Engineers 


June 4. ‘The Training of Plant 
Engineers,’ by J. Wilson, 7 p.m., 
Royal Society of Arts, John Adam 
Street, Adelphi, Strand, London, 
W.C.2. 

June 4. ‘Air Compressor Main- 
tenance and Installation and Ancillary 
Equipment,’ by W. McMillan, 7.15 
p.m., Engineer’s Club, Albert Square, 
Manchester 10. 

Fune 20. ‘New Developments in 
Chemical Engineering Materials,’ by 
E. Warde, 7.15 p.m., Stafford Hotel, 
City Road, Chester. 


CHEMICAL & PROCESS ENGINEERING, june 1957 





